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KEY 



TO 



BAILEY'S 'ALGEBRA. 



CHAPTER II. 





ADDITION 




SECTION I. 


* 


1, 


2, 3. Answers giv- 


s 16. 


— 40 ab c d. 




en in the book. 


17. 


— n ab X. 


4. 


14 dh c. 


18. 


— 39 a b X y. 


5. 


16 yz. 


19. 


— 38 a. 


6. 


9 ax. 


20. 


— 23 a? y. 


7. 


9 ahe. 


21, 


22, 23. Answers 


8 


3Barx. ^ 




given. 


9. 


23 a dollars. 


24. 


a i. 


10. 


25 a 5 c. 


25. 


2 ab X. 


11. 


Answer given. 


26. 


0. 


12. 


— 23 ay. 


27. 


— 6 ab mx. 


13. 


— 50 a be. 


28. 


Q amx. 


14. 


— HI xy z. 


29, 


30, 31. Answers 


15. 


— 23abx. . 




given. ' 



4 








ADDITION. 


[CHAP. i\. 


32. 


3x. 








37. 


0. 


33. 


a b. 








38. 


— 3 f» 0? y. 


34. 


5 be. 






: 


39. 


— b a X. 


35. 


— 9a 


h 


c d. 




40 


ah X. 

• 


^36. 


xy. 













SECTION II. 



1, 2. Answers given in the book 

3. 6a? — 5y + 7a?y — Az. 

4. 7a6 — 4y+12Ja? — 6. 

5. 6 ahx — b a — xy+STl. 

6. \9 ax — 3a^n + a?y« — a 

7. — 4y + ^ + ^^y"^^^' 

8. ar — Z z — oi— ' 61. 

9. • 10. Answers given. 

11. 3aJc + 6oa?v — ^y- 

12. ax — a>y. , 

13. — a a; — 2 2? + a i c. 

14. a? — 3 o a? + 3 y + 159. 

15. eaxy + hmn — 7 + y z 

16. X — 6. 

17. 2 a 6 + ^ ^* 

18. 5 a; y — 3. 

19. 6 A m — 6. 

20. — 7 a? y jr «— m n + 8 y ar. 

21. 105 + a 6a? + w. 

22. 5xyz — xy. 

23. 4a&a? — 723. 

24. 3 y 2f. 



SECT, nij 



▲DDITIOK 



BECTiON III. 



1, Si 8, 4. Answers given in the book. 

6. 9 a 0? — ft c + 17 y. 

6. Answer given. 

7. 9 (5 a — X y), 

8. 11 (aft — a? + 3 y). 

9. 9 a(mn — 6 + y z). 

10. 16 (ft c — ap y). 

11. 8 aft + 5c-pSa« + 80— y 

12. d? -(- m n. 

13. 15 ft c~ 13a« — 26y + 19 + 4ac9. 

14. 9 « — 16 y + 18 » + 1 — 2 «. 

15. 4 a ft c + S A (ft r-' «) — 8xy z. 

16. 8 a— .(ty + 2(« — y) +a(«— .y). 

17. a ft — 1 — in. 

18. a 0? y + 10 -f 2 a (a -— ft) •—• 5 i «. 
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SpBTKACTION. 



[CHAP. ni. 



C H A P T E R^ 1 1 1 



SUBTRACTION. 





SECTION I 


> 


1, 


2. Answers given 


17. 


2 m — 3 n. 




in the bopk. 

» » 


18. 


7 a; — 2 y. 


3. 


3 6. 


19. 


14 abc — 2 a? y. 


4. 


12 y. . 


20* 


12 aa?ar— ^9 Am. 


5. 


7 ir. 


21. 


19 a — 2 y. 


6. 


14 a & c. 


22. 


4 2f — 5 a? y. 


7. 


3 a? y jBT. 


23. 


»~136c. 


8. 


11 m y. 


24. 


7 m re-— jp. 


9. 


2 a CO. 


25. 


J c — m n. 


10. 


xy z. 


• 26. 


a? — 13 J c. 


11. 


0. 


27. 


p — 7 m a?. 


12. 


12 A m p. 


28. 


mn — be. 


13, 


14, 15. Answers 


29. 


a? y jr-r-a?y. 




given. 


30. 


32 a i c — 16. 


16. 


7 a? -^ 3 y. 


31. 


Sahcx — Aahc. 




SECTI 


ON II 


• 
• 


1, 


2, 3. Answers 


4. 


4 a J c — y. 




given in the 


5. 


4 a? — 6 — . ;r. 




book. 


6. 


ahcd — 2m — 3y. 



siicj 


', III.] SUBTBACXIOH, 


7 


7. 


47 — X — b d. 


25. 


b ex — xyz + a 


8. 


ahx — Zax — 12., 


26. 


a b — y 4- «?• 


9. 


3 a — b. 


27. 


64-^ ON 


10. 


4 a — Hx-^y. 


28. 


b,x-^x z 4" y* 


11. 


— 16. 


29. 


abc-^^xyz-j-Q X. 


12. 


n — x. 


30. 


4. 


13. 


be — 4 y — X. 


31. 


ax — ab — 7, 


14. 


X. ' 


32. 


xy + 9 a. 


15. 


1 — «. 


33. 


ad — 9. 


16. 


4x y — 5. 


34. 


— m + 5 a. 


17. 


12 — 2 j^. 


35. 


36 — X. 


18. 


X — y. 


36. 


— b. 


19, 


20. Answers given. 


37. 

• 


15 — 4 a. 


21. 


5 X y -{- abm. 


38. 


1 — a. 


22. 


7 — X. 


39. 


3 (a + 6) + a?. 


23. 


8tnx + y + 3ab. 


40. 


— x{x—y) + xy. 


24. 


24 — be. 


41. 


2 ax — 6. 



SECTION III. 



1, 2, 3, 4, 5, 6. Answers given in the book. 

7. IQxy — 102 — 59 aim— .3a r. 

8. 1 X m — & m. 

9. 0. 

10. 35 a? y 5r — 55. 

11. an + p — X y z -{- 60. 

12. 19 a 6 X' — amn — I2b cd — 3aic. 

13. 2y. 

14. — r y « — 39 + 7 a 6 + 33 x. 

15. X +'2y z — 28 abc — 7 + a? y. 

16. 2 y + 2 ar. 



8 SUBTRACTION. [CHAP. Ill* 

17. 12 a. 

18. a? — 2 z. 

19. 5 a w — i* » y -f- ar. 

20. 12 01 j» •— 16 + 24 — 28 m ji^ y. 

21. a X + ah. 

22. 3 am— • 35. 



MMQTm Ij 



MUIAIPLICATIOir. 



CHAPTER IV. 



MULTIPLICATION. 



' 




* 

SECTION I, 


• 


h 


2, 3. Answers 


giv- 


24. 


1 ab ex. 




en in the book; 


25. 


9 ah my. 


4. 


8 y dolleurs. 




2«5. 


1 ahnxy z. 


5. 


12 a bushels. 




27. 


\^ ah er xy. 


6. 


10 c dollars. 




28. 


9 amnx. 


7. 


7 a dollars. 




29. 


4 ah my. 


a 


365 a dollars. 




30. 


n ah cmx y z. 


9. 


15 a? yatds. 




31, 


32. Answers giv- 


10. 


18 a rods. 






en in the book. 


11. 


14 c panes. 




33. 


32a<r. 


12, 


13; 14. Answers 


34. 


72 d ft a?. 




given. 


* 


35. 


18 a he. 


15. 


b c mn. 




36. 


45 a. 


16. 


ah xy z. 




37. 


112 ^y z. 


17. 


a mn X y z. 




38. 


216 hem y. 


18. 


ab chmn. 




39. 


3066 hmy. 


19. 


ab ex. 




. 40. 


228 a 6 a? ar. 


20. 


a b mx y z.- 




41. 


Answer given. 


V21. 


Answer given. 




42. 


SO ah X. 


22. 


A ay dollars. 




43. 


24 am X y. 


23. 


A ah xy. 




44. 


16 bm x^y. 



10 



MULTIPLICATION. 



[CHAP. IT. 



45. Z4b X X jf z. 

46. 624 tn n. 

47. 347 ahxy z. 



48. 14 a m 07 y. 

49. 1562 ahhmy. 

50. 926 a 07 y. 



SECTION II. 

1, 2, 3. Answers giv^n in the book. 

4. a66 + aftic + 5aia?y-|-13a6. 

5. 24 a a & 07 -j- 32 a 07 y -f- 76 a i 07. 

6. 84o6o7y + 56oo7yjr-|- 105 a o? y. 

7. 99 a ah mX'\'9amnx-\-9amxy. 

8. ahcxy'\-ahmX'-^AahX'{'ahxz. 

9. 42ac2inmr|-7amo7>|-35amy-|-7afM« 

10. 5aa&07072r-|-aio7-|-3a&a?o?-|-a&a?y. 

11. 28 & c mn 07 -|- 20 & c m y -f- 32 a ^ c m. 

12. 9oa?y + a + 6aa2r. 

13. ahcd'\-ahh'\'ahC'\'aah-^ahx. 

14. 7a6c(2-f-^<'^^^^y + ^^^* 

15. 16. Answers given. 

17. 10a6dy + 66dd + 9aayy. 

18. 3oa66cc + 8aa6c'y4-4a6caf + 

8 a 07 y + 0? 07. 

19. 6 6 + 2 i c + 18 6 + c c + 18 c + 80. 

20. ao74-<»y+fl^ + 4a + ca? + cy + car + 

4 c. . 

21. 4a6o?y + 2c4?y + a?07yy + 4a6c + cc 

-^ 3 a a 6 i- 

22. 12 a a 6 + 41 a 6 V 15aa+28a66 + 

14 6 6. 

23. 9 a 6 + 20 + a a 6 6. 



•EGT m.} HULTIPUCAXIOir. i 1 



SiiOTION III. 

1. Answer given in the book. 

2. 3 a d X — ab d X. 

3. 8 a ab X — ax. 

The product of 1 X a x in I a x^ that is, a x. 

4. 27 a a ex — 51 a c x. 

5. a cmn — b cmnx — c mnx y. 

6. ab xy z -\' X xy z — xyz-\-axyz. 

7. \b c d X y — 56 c d x. . 

8. 9 ab cmn — 9mn + 54mna?. 

9. a a X X - — 4 a x — 4a?—- a? a;. 

10. ab c ex — \&ae-\-bemxz — \Gmz. 

11. Answer given. 

12. 3ad + 6dy — 3 af— bfy. 

13. 2oJc + 2cc + 2ca? — abd — cd — dx. 

14. 30 a a — 3 a ft — 6 6 6. 

15. XX — y y — 2y z-— z z. 

16. 15 re a? — 15. 

17. ab X -^^ cm — 5a6a?y — 5cmy. 

18. — 8 r 05 a? — 8 a a? — 128 a?. 

19. a a — 10 a? — x x — 25. 

20. ft A m -f 16 6 + ft y. 

Observe that 9ft — 8 ft is eqaal to ft; all that 
is required, thereforciy is to mult^>ly the given 
quantity by ft* 

21 . Answer given. 

22. ft/+ a of — ft ef — ft c — a ec -{-b ee. 

23. 6ab^ab ft — 4 ft — 5 a + 20. 

24. 36 a a. 

25. 12 a a ft — 8 a — 144 a ft + 96. 

26. 48. 

27. 16 aaftft — 46aftap-flSjca?. 



IS KULTIFLIOATION. [CHAF< Vf. 

SECTION lY. 

1. Answer given in the book. 

2. a?a? + 2a?y— •a?a?yy-t"yy* 

3. 3a?a? + 4a?a?y-^4a? — 4«a?yy+16a?y 

— 15. 

4. 10 a a — 21, aax^ 16 aX'{' 18 aaxx — 

18 a X X — 8 X X, 
5.' 4a?a?+46i? — 32a?~2466 + 246 + 48. 

6. 21 ll — 83lm—^l + SSimm + 99 m. 

7. aa — bb— 12 b — 36. 

8. a abb — bbcc-^-^bccd — c c d d. 

9. 5 a -^ ab — ac + 4b — JJ + 6c + 45 — 9 c. 

10. 28aa-^-l2ax + 20a + l ad — 3dx + 5d. 

11. bbb -^ c c c. 

12. 6 mmm X — 2 m mx -i- 2mx — 3mmx y + 

m X y — X y. 

13. xxX'^xxy-\*3xZ'\'XX'^xy'^3z. 

14. + ^ — c-^* a X — h X '\- c X. 

15. a a a — Z a ax — Baxx-^-xxx. 

16. a a a — 3aay-j-3ayy — yyy- 

17. 4aaa + 4aac — 4aag'-|-3^^i' + 

Zccg — 3cgg. 

18. 5mmn — 5mnn + 5mn;r — 2my;r + 

2nyZ'-^2yzz. 

19. — I6flflmy — 3aacy-f-64 flmiii+ 12a£;m. 

20. aaa? — b b x + 8 x — a a y y y + * ^ y y V 

~8yyy. 

21. a?a?a5 + a?yyy — 7* — ira?y — yyyy + 7y. 

22. aa — b b — 2ic — «fti — ce*.— 2c<I 

— d d. 

23. 13«yy — 25 a? y4- 12 a?. 

94. 15 a a + 10 a — 4 a 6 + 20 6 —4 6 6 ~ 26. 



nmt*hl 



MlHilOl'* 



a 



CHAPTER V. 







DIVISION. 




^ 


SECTION I. 


1 to 9. . Ansvien 


gw- 


9n. 




^n in the book* 




10. 


2 m. 




28. 


11. 


9 am. 




29. 


12. 


3 np. 






13. 


1. 




30. 


14. 


3 a. 




31. 


15. 


9 b hn. 






16. 


2 a. 


f 


32. 


17. 


4. 




83. 


18. 


9qy. 






19. 


3n. 


• 


34 


20. 


8 a. 






21. 


Answej gifen 


• 


35. 


22. 


X 




36. 


23. 


ab 




37. 


24. 


Aake 
5xf* 




98. 


25. 


Mabx 






tUdy* 




39. 


26. 


ABflwwgifen. 
3 


► 





y 
1. 

az* 
tab 

* ' 
6b 






ii 

40. 
41. 
42. 

13. 

44. 



DIVISION. 

* 




[CHA1>. ▼• 




6gh 

7 


45. 
46. 


4-* 

a. 




\ 


7» 


47. 
48. 


4 6. 

7* 


« 




dm' 

X 


^. 


3 

a* 







SECTION II. 



1, 


2, 3. Answers giv- 


21, 


22. Answers giv* 




en in the book. 


* 


en in the book. 


4. 


— 3Ay 


23. 


5/10?. 


5. 


— 8 6. 


24. 


4 by: 


6. 


— 1. 


25. 


6 h r. 


7. 


— 3. 


26. 


4 6. 


8. 


— 2z. 


27. 


a?. 


9. 


4 J M 


28. 


3 2r. 


10. 


— 3 A. 


' 29. 


4 w. 


11, 


12. Answers giv- 


30. 


3. 




eir in the book. 


31. 


Answer given. 


13. 


— 36.. 


32. 


— 8 a?. 


14. 


— 5y. 


33. 


9 mn> 


15. 


— 2 c. 


34. 


9np. 


16. 


1. 


35. 


7. 


17. 


— 4. 


36. 


3y ;?. 


18. 


— 7 a;. 


37. 


■ — 6 h m. 


19. 
20. 


— 8a6 . 

— 4 p. 


38. 


ab 
cd* 



* The same quantity (a — & -^ 9)» being found in the diyidend 
and the divisor, it is omitted in both ) and one coefficient is then 
divided by the other. 



BBOT. ni.] DIVISION. 


w 


39. — T- 




44. 


7m 
~ 3 • 


40. -'i. 

4 


45. 


- Zx 
~ 3 • 


41. -.'' 

4 


46. 


3 • 


42. tl. 


47. 


7* 
3' 


43. -^. 


48. 


8 
~3' 



15 



1, 
3. 



4. 
5. 

6. 



7. 

8. 

9. 

10. 

11. 



SECTION III. 

2. Answers given in the book. 

The quotient of 18 a a? divided by 3 a is 6 a? 

the quotient of 15 divided by 3 a is ^; the 

quotient of — 21 a 6 divided by 3 a is — 7 6. 

Ans. 6 a? + t — 7 6. 
c + 4a?— ;3. J 
2 a — 3. 

r + h-l 

We may represent the division of — a by a « 

thus; — — . If we reduce this expression, 

by dividing both terms by a, we obtain — -> 

as above. 
x — y + z. 
26 + 4c. 
5 n + 2 a?. 
2 a^+ ax — 3m + 4. 

4a — 2 + 3y — 6adx + -j. 



10 * DinSION. 

18. A a — S — 7 y. 
111. 4 b — 3 e. 

15. 2y— ?. 

16. 3& — 8. 

17. —86 + ^. 

18. i + i=?. 

19. ^^ + 7. 

20. iI-4+f 

21. 22. Answerfif glteti; 

23. af. 

24. a. 

25. a. 

26. 3a« 

27. 3 a a. 

28. 7 a. ■ 

29. 30, 31, 32. Answerf giveB. 



,!•" 



1* 'C + 5* 

3. 56 — b e + ee. 

4* 3mm« — w»+«. 

5. a?a? + «y + 3«f. 

6. 1 — no. 

7. aa — 4a»-f-«». 

8. a a — 2 a y + j^ j^» 



SECT. IV.} DIVISION. 17 

9. 4aa + 3 eg. 
10. ' 5 win — 2 y ar. 

11. Answer given. 

12. *+y + ;^,. 

13. c + e +2^7^^* 

14. ««y + ^^. 

15. ft J — a. 

16. 3 O — 6 + 6a*4.4celL + it« 

17. — ay + 4m, 

18. 12 a 6 — 8. 

a* 



18 nuonibMi. icUat. ft. 



10. 
11. 
12. 



15. 
16. 
17 
18. 



CHAPTER Vt. 



FRACTIONS. 



d. • 



8E0tiO.il I. 

1, 2. Answers giren in the bool. 

A Sate 

4. . . 

«— a 

*+10 • 
g «— w+7-^gy 

7, 8, 9. Amrarers g^en. 

S4 

r 



1 

13, 14. Answers f^ea. 

40 
5* 



c • 



r* • 

ft + b 



•XCT« II.1 FBACnONS. 19 



19. 
31. 
23. 



18. 
19. 

20. 

21. 



4,x • 

6 
fi6g-— gajc-|-8gy 

5a3 



82;CTION IX. 

1, % 3, 4. Answers given in the book. 

5. If. 

6. 8. 

8. 15J. 

9. 1. 

10. 5 a. 

11. 1. 

12. 3 y. 

13. 4 6—^. 

14. aa-i-ab-\-bb, 

15. 1 + ~. 

' a— ^ 

16. 17. Answers given. 

67 
7* 
ab'^-a 



N. 



b • 



w 


FRACTIONS. 'CHAP. ▼!• 


22. 




23. 


aaaa'{'bb 
aa 


24. 


aa-^lZa+lZb-^bb-^x 
a-^b 


25, 


bm^bx-^bb+Wm-^lSx-^Ub 


A + 14 


26.' 


aa'^Zab-{-bb-\-a 
a + b 


27.' 


' aa — ab-^a-\-b 
a^b 


28, 


29, 30. Answers given. 


31. 


45 . 64 105 
^35' 136' 136* 


32. 


adf bcf bde 
bdf bdf bdf 


33. 


\hbx ay 

5ab ' 5ab' ^ 


34. 


aac abb bee 

■ * . ■ • _■ 

abc^ abc' a be' 


35. 


15 ex 2ab 'Bacy 
oae.' 5aC^ 6ac* 


36. 


bbdy 6ady ^ ISbdx Gaby'^^bcff 


6bdy' 6bdy* 6bdy^ 6bdy 


37. 


Zaz ^ 15 
10 z' lOz' 


39. 


xz Sy Bz 
z ' z > z* 


39, 


40, 41, 42. Answers given. 


43. 


a 
Sx' 


44. 


y 


.3a-^9y' 


45. 


3a + 6y' 


Afi 


6aa— 8 



I 



4ay +5 



SECT. m. IT.] 



r SECTIONS ■ 



48. Since the same quantity is not coDtaioed in all 
the temis of the numemtor and denotnmator, 
this fraction cannot be reduced. 



49. 



SECTION III. 



swers given m 
the book. 






SECTION ]V. 
Answer given in the book. 



Having added together the several numera- 
tors, place the result over the common de- 



6. Answer given. 



10, 11. Answers ^ven. 

lBacd + \6abc-f-JBad 



S6n+16i+10g 



, or 6a + -^^-^. 
]6. Gx + 5+ ^'''^ll"^" . 

If 6 J" and 5 be reduced to the form of frac- 
tions, the answer to this question will be ex- 
pressed in a different manner ; but its value 
will be the same. 

+ nabx + ab+$ax+ lOa+Zaby 



xy—Satx + Sbx—iaxi—lxy + 6ixi/ + abs~bi't . 

bxy 
c + Ulc+7x + lg 



Cad + 6bc + Sibdx + 6bd 

6bd 
Answer given. 

Reduce the fractions to a common denomina- 
' tor, and add together the numerators. 

. - SSjc „ s 
Ans. -rr-, or 3 T *. 



8BCT. T.] TjaACTlONS. 23 

25. Remember that |, f and ^, are the coefBcienta 
of (a — x), which is to be regarded as a 
simple quantity. These fractions must be 
added together, and their sum placed before 
(a — x). 



SECTION V, 

1. Answer given in the book. 

«. ■-=-'- 

3. The fractions are first reduced to a common 

denominator, and then one numerator is taken 
firom the other. . Ae—arf. 

• ^^' id 

4. ""-St"-" , 



5. Keduce the mixed quan 
tions, and these fracti 
common denominator. 

Ans. 

- S6a— 8 



7. 



txx — lBs—l 



8. If these fractions axe reduced to a common de- 
nominator, we have =: ■ °~* . ^jj^ ' 

= „a_jjj the former n 
tracted from the latter 
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9. 
10. 
11. 

12. 
13. 
14. 
15. 
16. 
17. 

» 

18. 
19. 






4jr— a— ^-rlSy 



y— 



4 



8!8jf+4y«»— ggg + ^y 

36 — gg + mm 
6g + 6m 

6a • 
36gjr — 3jr 



gar + Aa:— g-f"'^ 



3je-_3y— 2g + 4 
3 • 

g-h* 



SECTION VI. 



1, 2. Answers given 
in the book. 

4gy + 4^y 

7 
rfjc — 2x— 4g + 4 



3. 

4. 



5. 4 aby — 6 y. 

6. 4 a 5 — Sana;. 

7. 8, 9i Answers 

given. 



10. 
11. 

12. 

<• 

13. 
14. 

15 



8g«— * 
8 — So: 

Answer given. 
A** 

*y • - 
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FRACTIOirS. 




• 

ty — 4y 
|- ay + by-^a-^b 
• 5x+xz-\-l5+5z 


• 


19. 
20. 


1. 

2x— 2y 


-Q abch^'Sbe 






• 



S6 



4a— 4x 



SECTION VII. 



1, 

3. 
4. 
5. 

6. 

7, 
9. 

10. 

11. 

12. 

13. 



2. Answers giv- 
en in the book. 



be' 
Zx 
b^'c' 

5xy' 

2 



a-^2x 

8. Answers given. 



a+8* 
7a.ag 
3Ay — 3b* 

Zm-^x 
3y« 

2A— 8jry 
jc + 8 ' 



14, 15, 16. Answers 



17. 
18. 

19. 

20. 

21. 
22. 

23. 

24, 

25. 

26. 



given. 

3 a a: — bx — 3ay-\~b y 

Tc • 

B{a—b) 

x{a-j-b)' 

52ab{Bm-^n) 

or y z (a 4- 8) 
Ay-h4a + 4A-i-ay 
8 or— i 8 y — a« -f- a y* 

x—l 

xz-\-yz' 
Zay — 3y 

y— -4 

bx 

ay 

•— Aa: 

—fly* 
9a 

b x* 
aa'-^ab' 



aa 



POWSBS. 



[CHAP. VU. 



CHAPTER VII. 





POWERS. 

• 




« 


• 

SECTION 1. 


^ 


1. 


Answer given in 


10. 


2401 (X4 J4 ^4, 




the book. 


11. 


7776 x5 2/5 ^5^ 


2. 


.r® ; rf^ ; c^ ; «® ; x"^. 


12, 


13, 14. Answers 


3. 


Answer given. 




given. 


4. 


oc^ y^. 


15. 


a6 62 3:4, 


5. 


a^ h^ c^. 


16. 


flS 69 x^. 


6. 


a^ IP a?9. 


17. 


j^l6 ^8 2/20^ 


7. 


rri' Jt' y^. 


18. 


36 a* c« a:\ 


8. 


Answer given. 


19. 


27 ^6 y9 ;3l2. 


9. 


125 a3 0^. 


.20. 


256 a8 j;^2 ys ;24. 




SECTI 


ON 11 


• 



1, 

4. 
5. 
6. 

7. 

8. 



2, 3. Answers given in the book. 



x^ 



+ 3 a^ + 3 a + 1. 



+ 2a?y + 2a;5: + y« + 2y;2 + 2:2. 

+ 2 o6 + 2ac + 2a(i + 62^26 c + 
2J<f4-c2 + 2c(Z + cZ2. 

8 a3 — 12 a2 a; + 12 a2 c2 + 6 a a;2 _ 12 a c^ z 

4-6ac4 — a:3^3^jc2 — 3c4a? + c«. 

27 a3 + 54 a^ 6 + 36 a 62 4- 8 63. 
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10, flS _ 3 a^ a? + 24 a^ — 48 a a? + 3 a *» + 

192 a + 24 oj^ — 192 i» — a^ + 512 ' 

11, 12. Answers given. 



13. 
14. 
15. 
16. 

r 

17. 
18. 
19. 
20. 

21. 



5. 



I6cfib*a* 

a:* — 2xy4-y»* 

27a«y» 

256 

g5a:4 — 10a8j:« + ae 

81 
y»— 2jry+a;« 



SECTION III.. 

1,2, 3. , Answers given in the book. 

4. afi — 6afiy + l5a^y^ — 20a^i/ + l5sfiy* 

— 6 oj y^ + y^» 
a^ + 5 a^ c + 10 a3 c3 + 10 a3 c3 + 5 a c* 

+ c^- 
6. m^ — Sm' n + 28m^ n^ — 56 m^ 9j3 + 76 m^ n* 

— 56 m3 n5 + 28 ffjs n8 — Smtf + rfi. 

7. . m^ + 4 wi3 w + 6 m^ n^ -]- 4 TO n3 + n^ 

8. a?"' + 7 a?6 y ^ 21 ar^ y2 _j_ 35 ^ y3 _j^ 35 ^ y4 

4- 21 a;3 y5 _f, 7 ^ y6 ^ y7^ 
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9. tfi + 9d^i + 36 a' J» + 84 rf»> + 136 «»*< 
+ 19e«*J* + 84<^5« + 36£^y + 9ai» 

10. ci« + 10 c^d + 45 c8 (P + 180 c^ JP + 210 c« rf* 

+ 252 c5 d5 ^ 210 c* d» + 120 c3 iP + 
45(?cP + 10 c<P + cPo. 

11. ow — 13 a^3 i 4. 78 all J» — 286 ai« 63 + 

715 a® J4 — 1287 o^ 6« + 1716 a'' Ifl — 

1716 cP V + 1287. o^ 6» — 715 a* 69 + 
286 fl3 610 — 78 «» 611 + 18 aii2 _ J13, 

12. afi + 6afiz + 15 a^afi + W3fiz^+ 15 ijfiz^ 

-}- 6 X sfi "{' afi. 

13. c7 — 7 c« d + 21 c5 da _ 36 c* (P + 35 c3 d* 

— 21 <? d5 + 7 c d« — cF. 

14. 15, ^ 16, 17, 18. Answers given. 

19. a« — 6 tf 6 + 9 6^. 

20. 125 a« + 75 ai b + 15 a« 6» + 63. 

21. 9 a* + 30 «» 63 + 25 6«. 

22. > + 2 a 6» — 14 a + 6* — 14 ff» 4- 49. 

23. 8sfi-^l2(xf^y + l2af^si^'-f6x j^ — 12 a? y «« 

+ 6x!t^ — f + 3y^2^ — 3yz^ + zfi. 

34. aio — 5 flS c _ 10 a8 d + 10 a« c» + 40 a« c rf 
+ 40a«^— 10<<*c3_ eOo^c^d— 120 
a4c£P — 80a*(P + 5a®c*+40 a«c3 d + 
120a3c8£P + 160a^C(P+80a^d* — c^- 
lOc^d— 40c3 (P — 80cad3 — 80cd* — 
32 dK 

25. 16807 a?io y9« — 120050 x^^ ^ z^ + 348000 a?i» 
yi5 2r* — 490000 a?i9 y^ ;g6 ^ 350000 ar» y««« 

— 100000 a?5 -jW. 
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SECTION IV. 

1, 2, 3, 4. Answers given in the book. 

5. a3 ^ £,4^ 

6. 14 a«. 

1. d a^ + 6 aP. 

8. {a + b + c + d) ofi. 

9. 6a?b — alfl. 

10. —cflai^ + hf -f- cdaP. 

11. 9a(a^ — f)\ or 9 rt ic*— lSaofif + 9ai^ 

12. 12 (a^ — J3)2, or 12 a* — 24 a8 63 + 12 4«. 

13. 9 a9 5 c3 + 2 a» J3 c. 

14. 15 a3 + 10 6 ^2, 

15. Ai (cfi — 6 a;)3. 

16. 9 05*63 + 16 — ^. 

17. 14 a3 (52 _1 12 a3 + y4)3. 

18. 3 irs y3 + 6 — 6 J». 



SECTION V 

1, 2. Answers given in the book* 

3. 2 (a* — J3), or 2 a^ — 2 6». 

4. a^' (a3 — 68 + 3)«. 
5.' 4^5 63, 

6. 3 a3 — 2 a3. 

7. 2fl3, 

8. 2 03 a? —^5 a* 6. 

9. 9 0^ y — *7 o« a?. 

10. 3o2a: — TfPa?. 

11. Sa^xy — 3ir3. 

12. 6o3a?3_28 + 32(#«a». 

3* 
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■ 

13. beficfl + 9xj/^. 

14. 2 (fl^ — Ifiy -^a^ y. 

15. a? (a — 6)5. 

16. 2a8(6» — 8)». 

17. 3 a:« (J» — c3), or 3 J« a:« — 3 (? a«. 

18. 5 a» 6 + 4 aja y3 — 25. 

19. 2a?y(e, J8_i7)3. 

20. 2aJ»o» + 3iac3-.7a — 3a». 



SECTION VI. 

1, 2. Answers given in the book. 

3. 16 a« 6* A 

4. 15a«55jp4y6. . 

5. 81 a« c* ms». 

6. cfi + 5 aa?^. 

7. 6 a^ a:!» — 10 a* a?*. 

8. a^ y3 — 6 (|3 y2 + cP y*. 

9. a« — b\ 

10. 2 a* 6^ c3 — 24 a« i^. 

11. x^ — y*. 

12. 2 flS + a^ + 3 a» — 11 a« — 6 a — 6. 

13. a8 — a«. 

14. Answer given. 

15. a3 6 (a;3 — 12 + a«)«. 

16. 15 (a2 + i3)4. 

To find the vcdue of this answer, we must mul- 
tiply the fourth power of a* -^ 6^ by 15. The 
fourth power of a® + 6^ is a® + 4 fl^ i® + 
6 a* J^ + 4 a* 6^ + ^^^> which, when multi- 
plied by 15, becomes 15 «« -{- 60 cfi i^ +, 
90 a4 66 4. 60 a^ 6» + 15 6«». 



MBCT* TII.J POWERS. 3J 

In the question, we are required to raoltiply 3 
times the second power of n^ + ft^ by 5 times 
the seccmd power of the same quantity. Now 
(d» + 63)8 = a4 ^ 2 fljs j3 ^ i6. If we mnt 

tiply this by 3, we have 3a^ + 6€fiP + 
Slfi; and,if wenmltiplyitbySyWehave 5a^ 
+ I0efib^ + &b^. The productof 3 a^ + 
6 d^h^ + 3¥, mukif^d by &«« + 10 a? &3 

+ 5 i<. is 15 08 ^ 60 «^ fts + 90 a« ^ + 
eotfit^ + 16 V^, Which is tiie Talue of the 
answer given above. 
Let the stitdent express the answer to question 
14th in a similar manner. 

17. 6a(a? — y» + 4)«. 

18. 12a*(a;»~y3)*. 

19. 20 a5 — 88 a4 a; + 47 «» a« — 6 o^ a?. 

20. €fi + 32Jfi. 

21. 2a8 + 6a^a? — i3a:8_2fl — 6a» + ai». 



22. 



044.0*^— 8a>— 8^* 



SECTION VII. 

1, 2. Answers given in the book. 

3. cfib. 

4. be. 

5. 4€fib. 

6. 3 fit y. 

7. Answer given. 

8. 1- 

9. 1. 

10, 11. Answers g^ven. 
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13^ i4. Answers given. 

16 ^a3 — 0)3 + 5)2, or a* — 2 a2 a^ + 2 a^ b + afi 
— 2baP + l^. 
We obtain the first answer to this question, by 
subtracting the exponent of the divisor from 
that of the dividend ; all the terms included 
by the parenthetical marks being taken col- 
lectively as a simple quantity. The second 
answer is of the same value as the first, it 
being the second power of a^ — a?^ -|- 6. 
If we involve the given q^antily, a^ — a? -\- b^ 
and divide its fourth power by its second, we 
shall obtain the same result ; but the process 
will be much longer. 

16. (a3 + 5 — y)-*. 

17. Answer given. 

18. 63. 

19. 3 a3 — 5 a2 i + 2 a 62. 

20. a? +4x — 16. 

21. J« + 2 64c8+4J2c* + 8A 

22. a^ — h^ + 8. 

23. a9 — 
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CHAPTER VIII. 



EaUATIONS OF THE FIRST DEGREE 



SECTION II 

1) 2, 3. Answers given in iht9 book. 

4. Suppose be gave x cents to the first. Then be 

gave 2 X cents to the second, 3 x cents to 
the third, and 4 x cents to the fourth; and 
to all he gave a?-f-2 ic + 3 x -{- 4xj that 
is, 10 07 cents. • 

Therefore, 10 a? = 7e 
Ans. To the first, 7 cents; the vecond, 14; the 
third, 21 ; the fourth, 28. 

5. The son, 13 years ; the father, 6S years. 

6. A, $87 ; B, $261 ; C, $348. 

7. 27 days. 

8. Let X = the number of each. 

Then 47 a? = the price of all llw oxen 
25 0? = the price of all the c^w»» 
and 7 07 = the price of all the sheep 
By the question, 47a? + 25a?4-'7^= 63JI. 

Ans. 8. 

9. A, $327; B, $654; C, $981 ; D, $1635 

10. Let x = the price of one apple. Then 2 .r = 
the price of a pear. And, as the boy gave 
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twice as much for an orange as for both a 
pear and an apple, 6 a? = the price of an 
orange. Then 2 oranges cost 12 x cents, 
3 pears 6 x cents, and 4 apples 4 x cents. 
Therefore, 12 a? + 6 ^r + 4 a; = 22. 

Ans. Apple, 1 cent; 
Pear, 2 cents ; 
Orange, 6 cents. 

11. A, 84 years; B, 42 years; C, 14 years. 

12. 16 cords. 

13. Let X = the number of tons in each lot. 

Then 19 a? + 20 a? + 22 a? = 366. 
Each lot contained 6 tons. 

Ans. 18 tons. 

14. 10 hours. 

15. Let a? = the ward's share. 

Then a; + 4a? + 9a? + 6a?= 60000. 

Ans. The ward, $3000; 

Each daughter, $6000; 
Each son, $9000; 

The widow, $18000, 

16. 43 days. 

17. A,*$317 ; B, $951 ; C, $1268 ; D, $2219. 

18. Let X = the hours. 

The first cock discharges 2 gallons in 15 minutes, 
or 8 gallons an hour ; the second discharges 
5 gallons in 30 minutes, or 10 gallons an 
heur ; the third discharges 3 gallons in 45 
minutes, or 4 gallons an hour. 

Therefore, 8a;+10a? + 4a? = 264. 

Ans. 12 hours 

W. 14 hours. 

20. A, $9; B, $3; C, $6; D, $12. 
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21. 23 dollars. 

22. Let X = the son's age. 

Then 7 a; — 5 a? = 16. 

Ans. 8 years. 

23. Let X = the daughter's share. Then 3 a? = 
the son's share, and 8 a; = the mother's. 

By the question, 8 a? — 3 a? = 8235. 

Ans. Daughter, $1647; 
Son, $4941 ; 

Mother, $13176, ' 

24. Horse, $32; chaise, $128; house, $640. 
25; 20 dc^. 

26. 4 days. 

27. 2, 4, 6, 8, 10 and 12 years. 

28. 36 gallons. 

29. 15 days. * 

30. Let a? = his daily wages. 

Then 6 x = what he earned in one week, 
and 2 0? = what he spent in a week. 

Ans. 2.dollarft. 

31. 24 barrels. 

32. Let X = the share of one daughter. Then 2 x 

= the shares of both daijghters, and 4 a? = 
the shares of the two sons. Now, as the 
widow is to have one third part of the estate, 
4 0? 4- 2 X, or 6 Xy must be the other two 
thirds, and 3 a? = the share of the widow. 
Therefore, 2a? + 4a?+3a?=: 21546. 

Ans. a daughter, $2394 ^ 
A son, $4788 ; 

The widow, $7182. 

33. A, $9; B, $27; C, $18. ^ 
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SECTION III. 

J, S, 3. Answers given in the book. 

4. 36 years. 

5. 14000 dollars. 

6. 39 geese. 

7. 34 feet. 

8. 480. 

9. Let X = the man's estate. 

Then* — j^=: 97a 

Aivs. $24t4&. 

10. 48* years. 

11. 441. 

13. 120 boshels. 

13. 8 dollars. 

14. A, f 70; B, $250. 

1&. A's, 15 years ; B's, 39 years. 

16. The first, $35; the other, $15^ 

17. 120 dollars. 

18. ' Let 0? = the sum he had at first. Then -^ = 

8 

the sum inveiE^d ; and - of -f = -rf, or -7-, •=: 
the sum lost. 
Then -r — ^ = 723, by the questicHi. 

Aks. $5784. 

9 X 

19. Let X = his age. Then — = the part of his 

life passed ; and y of — = —r*, or —^ = the 

years passed in trade. Now, the years he 
was engaged in business, added to bis age 
when he commenced, together, give the por- 
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tion of his life which had been poised when 
he retired from business. 

Therefore,^ — 5i^;= 21. 

10 6 

Ans. 70 years* 
20* Let X r=: the age of B. 

Then -r = the age of A ; 

and T ^^ T» ^ "e"' ^ ^^^ *^® ^^ ^' 

a? + Y + f" =* ^^> '^y ^^ question. 

Ans. a, 36; B, 72; C, 12 years. 

21. 50 bushels of corn ; 30 of oats ; 10 of barley. 

22. A, 56 cents ; B, 35 cents ; C, 7 cents. 

23. $45 ; and $30. 

24. Let X = the larger number; 

and — = tfie smaller number. 

'Then 07 + -^ = 84, by the question. 

Ans. 49 and 35» 

25. 28 and 63. 

26. A, $156 ; B, $234 ; C, $390.- 

27. 45,54,63,72. 

28. Let 2 07 = the first, 3 o? = the second, and 4 r 

= the third. 
Then 2 a? + 3 o? -f 4 o; = 36. 

AnsL 8, 12, 16 

29. Let 07 =: the distance firpm A to B. 

Then -r- = the distance fi^m C to D. 
Now, i of the distance from A to B is -7; &nd 

i of the distance from C to D is-r-; there-' 

4 
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fore, "J + -J = -^, or ap, is 3 times the dis- 
tance from B to C; that is, : * 
-^ = the distance from B to C. 

Thenaj + 5i:^^-,10a. 

Ans. From A to B, S6 miles ; 
From B to C, 13 miles > 
From C to D, 54 miles. 

30. Let « = A's capital. Then y = B's capital. 
At the end of the first year, A had ^, and B 

6 X 

had y . At the end of the second year, A 
had — , and B had a?. 

- Therefore, ^ + a? = 2450. 

Ans. a, 01400; B, 01200 

31. 43608 dollars. 

32. 12 years. 
33 3148 dollars. 



qEOTIOH IV. 

1. Answer given in the book. 

2. A, 0106; B, 081. 

3. A, 0206; B, 0119. 

4. Answer given. 

5. Let X = A's share. Then x + 337 = B's 

share ; and x — 181 = C*s share. 
a? + a? + 337 + « — 181 = 3981. 

Ans. a, 01275; B, 01612; C, $1094 
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6. Widow, $3879 ; son, $3287 ; daughter, $2765. 

T. First, 12; second, 7; third, 20; fourth, 8. 

8. Answer given. 

9. Let X z=. the number of hours. 

Then 21 x gallons flowed in, and 12 x gallons 
flowed out, while the water' was running 
through both pipes. But 72' gallons had 
been discharged, before the water began to 
flow in. 
, Therefore, 21 a? = 12 a? + 72. 

Ans. 8 hours. 

10. 26 years. 

11. Son, 20 years; father, 60 years. 

12. Let X r= the number of oranges. 

* Then 6 x — 12 — ") 

A 1 K I fi — > all the money he had. 

Consequently, 6a? — 12 = 5a? + 6. ^ 

A^s. 18 oranges* 

13. Answer given, 
u! 24 feet. 

15. 64 pounds. 

16. Man, 46 years ; wife, 44 years. 

17. ' Let X =z the number of gallons at 13*. 

Then 100 — a? = Ae gallons at 9*. 
And 13 a; + 9 (100 — r a?) = 12 X 100 ; 
or 13 a? + 900 — 9 a? z= 1200. 
Ans. 75 gallons jat 13*. ; 25 galfons at 9«. 

18. Let X = the gallons at 9*. i 

TJien 10 (a; + 20) = 9 a? + (20 X 13>; . 
: or 10 a? + 200 = 9 a? + 260. 

^, Ans. 60 gallons* 

19. Let a; = the gallons at 15^. Then the cost oi 

X the whole mixture is (10 X 8) + (25 X 10) 
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« 

+ 15 a;, or 330 + 15 a?; and, by the ques- 
tion, the value of the whole mixture* is 
12 (10 + 25 + x), or 420 + 12 a?. 
Therefore, 330 + 15 a? = 420 + 12 x. 

Ans. 30 gallons. 
90. Let X == the gallons of water. 

Then 10 (a? + 80) = (35 X 9) + (45 X 13). 

Ans. 10 gallons. 

21. 1350 dollars. 

22. 84. 

33* Let X = the sum that B spends. 

Then A spends 2 a? + 5. 
B has 80 — a? left ; 
and A has 80 — 2 a? — 5, or 75 — 2 a?, left. 

Then?^ == 75 _ 2 a? + 13. . 

z 

Ans. a, f 69 ; B, $32. 

24. 'Answer given. 

25. Let X = the greater number. 

Then,72 — a? = the less ; 

.and X ^ — is — of the less subtracted 

from the greater. 
« Again, a?' — 72 -(- a?, or 2 a? — 72, is the excess 
of the greater ab^ve the less. 
Subtract this excess from the less, and 72 — x 
— 2 a? -(- 72, or 144 — 3 a:, is the remain- 
der ; § of which is — ~ — , or 96.—' 2 x. 

Therefore, x =-^ = 96 — 2 x. 



-» I 

I 



#<*• 



Ans. 40 and 32 
26. Let X = B's venture. 

Then-r- = A's venture. 
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— 4- 23 = A's returns, 

and X — 23 = B's returns. 

•., Ans. a, f 45 ; B, ^75. 

27. Watch, $112; chain, $48. 

28. Let X = the time from noon. 

Then 12 — a? = the time till midnight. 

^ + f + f + f + f = 12-.«^- 

Ans. 3 h. 39 m./17 — sec. P. M. 

29. 72 and 96. 

30. 20. 

3;. 150 dollars. 

32. Let X =z the number. 

Then a? + 16 + ~ = 84, by the question. 

* 

Ans. 64* 



SECTION V. 

• • • . 

1. 24. 

2. 60 jrears. 

3. 120 dollars. 

4. 8 and 4. 

5. 69 pounds. 

6. 20 minutes after 5 o'clock. 

7. 9 hours. 

8. Answer given. 

9. 32 and 16. 

10. Widow, $700 ; son, $500; daughter, $400. 
11 > Mother, $4000; a son, $2000; a daughter, 

$100Q. 

4# 
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12* Let X = the value of the estate. 

Then 4 — 1000 = A's share ; 

I" — 800 = B's share ; 

T— -600 = C's share. 

4 

Therefore, -^ + 4. + -f — 2400 = x. 

Ans. The whole estate, $28800; 

A's share, $ 13400 i 
B's share, $8800 ; 
C's share, $6600. 

13. Whole amount, $12000; each of the sons has ' 

$3000. 

14. 7 years. 

15. 2 and 74. 

16. Let X =z the weight* of the cover. 

Then - ^ = the weight of the second cup ; 

** and ^ \- X =. 36, by the que&ition. 

Ans. Cover, 20 ouftces ; second cup, 16 ounces. 
17 56. 

18. 329. - 

19. 20 hours; A, 180 miles; B, 140 miles. 

20. Let X == their income. 

Then, as A spends -=■ more than his income, an- 
nually, in 10 years he will be — in debt. 

And, since B saves — every year, in 10 years 
he will save —"> or 2 x. 

Therefore, 2xz=^+ 160. 

•' Ans. $28a 
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21. Let X z=z the bushels of the fourth field. 

• Then 7a?-f6 = 4a? + 69. 

Ans. 153 bushels 

22. 147 dollars. 

23. 18. 

24. Let X = the days he was idle. 

Then 24 — a; = the days he worked ; 
and 753 e= 1008 — 42 a? — 9 a?. 

Ans. 5€ays. 

25. A, ^370 ; B, $330. 

26. A, $24; B, $36; C, $80; D, $175. 

27. Let X = the number. 

Then 4 a? — 30 = ^ + 30. Ans. 16. 

28. Let X =. his age. 

Then ^ x f = a?, 

or 3 a;^ = 72 0? ; 

and 3 0? = 72, by dividing by x. 

Ans. 24 years. 
it9. 100 aiM 150. 

30. Let X = the hours he was going down. Then 

9 X =2 the distance with the stream : also 6 

— a?= the hours he was returning; and 18 

— 3 0? = the distance against the stream. 
Therefore, since he rowed the same distance 
each way, ' 

9x = 18 — 3 a?. 

Ans. 13j^ miles, 
81. 85 gallons of wine ; 35 gallons of cider. 

32. Let X = the whole sum given away. Then — 

— 3 = the sum left at the first house. Now,?^ 
as he divided the whole sum equally among 

the 6 families, he evidently gave to each j . 
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Therefore, -^ — 3 = 7: and x = 36. 

Ans. 6 shillings, 
33 Let 0? = the length of the post. 

Then x — 4 expresses the part ;of it which 
stands out of the ground ; f of which? 01 

-T" ^ is immersed at high tide; and the 

same portion of it appeard above the surface 
, at low water. 

By the question, -j appears above the surface of 

the water at high tide ; and 4 feet are in the 
ground. 

Therefore, x = -^—^ h t + 4. 

• 00 

And X = 16, the length of the post. 
At high tide, the top of the post is 2 feet, and, 
at low tide, 10 feet, above the surface of the 
water. Of course, the rise of the tide is 8 
feet. 

34. 325. 

35. A, 12; B, 24; C, 18 days. 

36. 72 sheep. 

37. Let X = the number of bushels. 

Then 5 a; = all his money. 

Also -^ + 24 = all hia money. 

Therefore, 5 a: = -^ + 24. 

Ans. 16 bushels 

38. Let X = A's share. 

Then y = B's share ; 

and — = C's share. 

Ans. a, $192; B, $448; C^ $390. 
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39. John, S4; William, ^ marbles. 

40. Eggs, 12 cents ; apples, 7 cents. 

41. A, $40; B, $20. 

42. Man, 24 years ; wife, 20 years. 

43. See the solution of question 25, Sec. IV. 

Ans. 126 dollars. 

44. Let X = the number of the hound's leaps. 

Then -~ = the hare's leaps. 

Now, 2 of the bound's leaps are equal to 3 of 
the hare's ; therefore, x leaps made by the 

former, are equsJ to -^ leaps made by the 

latter. 

Therefore,^ = *-^ + 50. 

Ans. 300 leaps. 

45. 20 days. 

46. Let X = the number of days in which C could 

build the wall. Then, in one day, he could 

build — part of it. Now, since A and B 

can build i part of it in a day ; and, with the 
assistance of C, they can build | of it ; the 
difference between ^ and i is the part of the 
wall which C alone can build in a day. 

Therefore,l-| = i 

Ans. 13^ days 

47. 3 hours, 56 niinutes, 15 seconds. 

48. 2 hours, 38 minutes, lOyVr seconds. 

49. 30 hours. 

50. 96 trees. 

61. 16 years. 

62. 8 years. 
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53* Let X = th« amount of the money. 

Then '2 -f- ~t— = what A takes. out: 

o 

f nd 3 + ^"~ = what B takes out. 

2 •] — ~- = 3 + • ^rr ? by the question. 

•Ans. 020 

54. Answer given. 

55. 63. 

•56. Answer given. 
57. Let X = their income. 

As A saves ^ of his, he spends annually — , and 
B spends -^ + 80 ; which, in 4 years, will 

amount to — + 320 ; and this, according 

to the conditions of the question, exceeds 
his income for the same time by 220 dollars. 

Therefore, 4 a? + 220 = ^ + 320. 

Ans. 125 dollars 
58 160 dollars. 

59. 630 dollars. 

60. Let X z^ the first part. 

Then — = the second part ; 
and -r> or "T = the third part. 



2 

8 " 2 



^ + '-f+T = 26. 



Ans: 12, 8, 6. 
.61. 45jandl0^. 
62. Let X = the number of hours. 

The first cock will fill i of the cistern, the 
second will fill -^ of it, and the third will 
empty ^ of it, in an hour. Therefore, f + 
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•^ — ' ^ shows what part of the cistern it 
filled in ah hour. 
Again, if all the cocks will fill the cistern in x ^ 

hours, in one hour they will fill ~ part of it. 

Therefore, J + ^-j = i. 

Ans. 5f hours. 

63. See explanation of questions 9 and 28, in this 

Section. Ans. 16 years. 

64. 54 years. 

65. Let X =z the number. 

If X be divided into two equal parts, each of 

those parts wiU be — ; and -r x t = t* • 

r 2 ' 2 2 4' 

If X be divided into three equal parts, one of 
the parts will be j; and f X j X j =^. 

Therefore, ^ = ~r>^y the question ; 
or 4 «3 = 27 a?2. 
And, if we divide this equation by j?y we shall 
have 

4 a? = 27. Ans 6£. • 

66. Let 0? = the number of sheep. 

X 1 ^ ■ 1 

The first company took v + V' ^°d left — — . 
The second company took ^^y~ + \\ ^rid left 

The third company took -— - + —, and left — -. 
The fourth company took -— — [-,-, and left ' a . 

Then — j^ = 8, by the question. 

Ans. 143 sheep. 



48 H^UATIONS tCUAP. Till. 

67. First, $60 ; second, $190. 

68. 36 and 18. 
•69. 45 bushels. 

70. • 48 and 36. 

71. Let X = the value of the clothes. 

Then a; + 72 = tlie whole wages for a year ; 

and — j^ — =: the wages for 7 months. 
But he received a; -f- 32 for 7 mbnths. • 
Therefore, x + 32 = '^^^^. . 

Ans« 24 dollars. 

72. Let X = the acres of wheat. 

Then 35 — a? = the acres of rye. 
Now, he receives 5 shillings per acre for reaping 
the rye, f of which is llf ; and this, accord- 
ing to the conditions of the question, is 1 
shilling more than he receives for reaping an 
• acre of the wheat. 
Then 5 (35 ~ x) + lOf a: = (13 X 20); 
or 175 — 5 a? + lOf x = 260. 

Ans. 15 acres of wheat; 
20 acres of rye. 

73. Let X = the days it would last the man. 
Then, in one day, the man alone would con- 

sume — part of the sack ; and both together 

consumed ^ of the sack ; consequently, the 

woman alone consumed 7^— — per day. 

Again, in 6 days, the two consumed ^ of the 
meal, leaving ^ or f of it to be consumed 

by the woman alone. Now, if she consume 
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ed f of the meal in 30 dciys, she would con- 
sume ^ of |, tJiat is, ^V» in one day. 

Therefore, ^ _ i =: JL. 

Ans. Man, Slf days ; woman, 50 days- 

74. Let X = the number of women. 

Then 4 a? + 23 = 75. 
Ans. 18 men ; 13 women ; 44 children. 

75. A, 3427 acres ; B, 2878 acres ; C, 3865 acres. 

76. Let X = his money. 

Then Ji±i2 _ 45 = «. 

Ans. 75 dollars. 



SECTION VI. 

1, 2. Answers given in the book. 

3. Let a? = the greater number, 

and y = the less number. 

Then x + y =i 120, 

and 5 a? — 4 y = 150. 

-^ = 120 — y. by comparing the values 
of a?. ^ 

Ans. Greater^ 70 ; less, 50. 

4. 36 and 24. 

6 Let a? = the value of the first kind, 

and y = the value of the second, per gallon 
Then a? + y = (15 x 2), or 30. 
Again, 2a? + 3 y = 14 (2 + 3), or 70. 

Ans. First, 20 shillings; 

Second, 10 shillings. 
5 
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6. Let X = the namerator, and y = the denomi- 

nator ; that is, let -^ = the fraction. * 

inen ^ — '^J f by the conditions of the ques- 

and -^ = v, ( ^^^'^• 

Ans. f. 

7. 135 and 168. 

8. A, 26 years ; B, 46 years. 

9. 24. 

10. Corn, 3 shillings ; potatoes, 2 shillings. 

11. A, $5000; B, ^4800. 

12. A, i^l8; B, $12. 

13. A, 30 apples ; B, 10 apples. 

14. 28 and 15. 

15. 16. Answers given. 

17. A, $12; B, $18. 

18. First horse, $150; second horse, $200. 

19. Let X = the number of barrels at $5, 

and y = the number at $6. 
Then 5 a? + 6 y = 576, 

and ^ + ^ + 11 =353. 

Ans. 48 barrels at $5 ; 
56 barrels at $6« 

20. Let — represOTt the fiaction. 

je + 7 

a»d-r — = 1. 

21. Length, 55 feet ; breadth, 44 feet 

22. L^t X = the length, 

and y = the breadth, of the hall 



Anil |. 
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Then^ by the conditions of the question, y + 6 
is to X -{' 6 as 6 to 7; andy — 6 is too? — 6 
as 4 to 5. * 

Hence, -^±^ = y + 6 ; 

and — - — = y — 6. 

Ans. Length, 36 feet ; 
Breadth, 30 feet. 
St3. Let CD =: the bushels of rye required, 
and y r= the bushels of barley. 
To obtain two equations, we must compare the 
quantity of the mixture with the several 
parts ; and also the value of the whole mix- 
ture with the respective values of the several 
parts. Observe, that the wheat is worth 9 
six-pences, the rye 7 six-pences, the barley 
6 six-pences, and the mixture 8 six-pences, 
per bushel. 
Then a? + y + 86 = 136, by comparing the 
quantities. 
Also (86 X 9)+7a: + 6y = (136 X 8), 

or 774 + 7 a? + 6 y = 1088, by comparing 
the values. 

Ans. Rye, 14 bushels ; 
Barley, 36 bushels. 
S4. Let X represent the size of a crate, and y rep- 
resent the size of a bale. 
Then, as 13 crates and 33 bales fill the room 
once, afid as 5 crates and 9 bales iSIl ^ of the 
room, we have the following equations : — 
13 a? + 33 y 2= 1, [the capacity of 1 room,] 
and & X ^ 9 y =n ^, 

Ans. 24 crates, or 72 bales* 
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$15, Gref^ter, 36 ; less, 15. 

S86. Let a? = the value of a gold coin, 

aod y = the value of a silver coin. 
Then 24 a? -|- 40 y = 1, [that is, the whole 
debt,] 

and 5x + I5y ^^ j^. " 

Ans. 160 silver coins ; 
32 gold coins. 
27. The majority, 820 ; the minority, 564. 
528. An acre contains 160 square rods. 

Ans. Length, 16 rods ; 
Width, 8 rods. 
29, 30, 31, 32. Answers given. 

33. A, $48; B, $12. ' 

34. See the solution of question 54, Sec. V. and 

of ouestion 9, Sec. VI. in the book. 

Ans. 46* 

35. In the first drawer, $50; in the second, $105. 

36. A, $80; B, $100. 

37. Let X = the bushels of barley, 

and y = the bushels of oats. 

Then a? + 6 = g , / by the conditions of 
t g __. 6y— 36 r the question. 

Ans. Barley, 78 bushels ; 
Oats, 66 bushels 

38. The silver watch, $24 ; the gold watch, $64. 

39. Let «? = the pages in the book, 

and y = Uie lines on a page. 

Then (a? + 12) X (y + 3) = a? y + 744, 

and (a? — 8) X (y — 4) = a? y — 680. 

Ans. 120 pages ; 29 lines on a page. 

40. A, 238 acres ; B, 324 acres. 
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41. A, $1300; B, $1800. 

42. Let X =1 the gallons at 8 shillings, and y = the 

gallons at 10s. 6^., or 10^ shillings. 

Then 8 a? + 10^ y = 160 X 6, or 960. 

After the trader had sold 25 gallons from the 
first pipe, and 16 gallons from the second, 
he had a? — 25 + y — 16 gallons left ; which, 
at the prices he paid for each, amounted to 
8 (a; — 25) + lOi (y — 16) ; that is, to 
8x + 10^^ y — 368 shillings. 

Again, a? — 25 + y •— 16 + 15| — 5f , that is, 
a? -|- y — 31 = gallons in the mixture ; and 
8 (a? + y — 31), or 8 a? + 8 y — 248 shillings 
= the, value of the mixture. Therefore, 

8 a? + lOj y — 368 = 8 a? + 8 y — 248; 
or 8 a; + lOJ y — 8aj — 8 y = 368 — 248. 

Ans. 57 gallons at 8 shillings ; 
48 gallons at lOs. 6d. 

Since •}- 8 x and — 8 a?, in the last equation, 
balance each other, we can find the value of y 
directly. By substituting the value of y in 
either of the above equations, we obtain the 
value of X. 

43. Let X = the number of gallons in the first bar- 

rel, and y = the gallons in the second. 
Then a? + y = 32. 
After the several changes, there will be 3 a? — - 
5 y gallons in the first barrel, and 6 y — 2 ar 
gallons in the second. 

Therefore, 3a? — 5y = 6y— '2 3?. 

Ans. The first, 22 gallons ; 
Tha second, 10 gallons. 



51 EQUATIONS. [CHAP. TOT. 



SllCTION VH. 

1, 2. Answers^iven in the book. 

3. lY^^^si^^ ^^' / ^y^} 5*- ; barley, 3s. 

4. Let a?, y, z and 125 — (a? + y + ^) denote the four 

parts* Then, by the conditions of the ques- 
tion, a? + 4, y — 4, 4 z, and — —r^--^9 are 

all equal to each other. 
Therefore a? + 4 = y— '4, ory=:a?4"85 

also a? + 4 = 4 2r, or z =z^ -^r I* 

1 , - 125— or — w— a: 

and J? + 4 = r-^ , 

or 4 a; + 16 = 125 — « -^ y — z. 
If we substitute the values of y and jsr iQ the 
last equation, we have 

4x + 16 = 125 — a? — (a? + 8) — (^ + 1). 

Ans. 16, 24, 5 and 80. 

5. The numbers. are 10, 22 and 26. 

6. Let X, y and z denote the number of days in 

which A, B and C, respectively, can do the 
work. Then the part of the work, which 

each can perform in one day, is ~, — and — , 

Now, by the conditions of the question, A 
and B can perform i part of it, A and C ^, 
and B and C ^, in a day. 

A. Therefore-i- + i = |; 



y 8 

1 , l_i 
^* y"^ « ""10* 
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1 11- 

The value of •-, in equation a, is — — -- ; and 

if this value be substituted for <^, in equa- 
tion B, we shall have 

^- y + * — 10- 



E. Then ■- * + ~ = —, by addition ; 

and z =z 23^9 by reducing equation e. 
The values of a; and y may be found more readily 
by a similar process, than by substituting the 
value of z in* equations b and c, which the 
fractions would render tedious. If we aub- 
tract c from d, instead of adding these equa- 
tions, as above, we shall obtain the value of 
y directly. 

Ans. a, 14f* ; B, nH; C, SSJ^fdays. 

7. A, 20 cents; B, 30 cents ; C, 40 cents. 

8. The sum divided was 1200 dollars. 

A's share, $500; B's, $400; C's, $300. 

9. Husband, 40 ; wife, 36 ; son, 12 years. 

10. Let — = the first fraction, 

and "T" = the second fraction. 

Then ^±2 = ^, 

_» ji 

V . y 9v 9y 

« »^ « X « * 

Ans. Tf^ and i. 
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11. If we represent the several prices by w, a?, y and 

Zj we shall have 
7 « 4- 5 a; + 8 y i= 121 (7 + 5 + 8), 
3tt+10y-f5;2f = 150.(3 + 10 + 5), 
*8«-fl0a? + 10y + 75?=: 4800, 
I8u+ I5z =z 4800. 
Ans. a, $1; B, ^1,20; C, ^1,40; D, ^2, 

12. Let -f- and -^ represent the- fractions ; the value 

of z being greater than that of a?. 
A. Then^=3-^, 

- «— « 1 

c. and — ;— = ~. 

By removing the denominators from these equa* 
tions, we obtain 

D. 3a?y — 3y = yis, from a, 
£. z y — y =z 2 X y, from b, 
F. S z — 3 a? = y, from c. 
Divide the equations ,d and e by y, which is 

found in all the terms of each. 
G. 3 a? — 3 = ar, or 3 a? = 2f + 3, from d, 
H. & — 1 = 2 a:, or 2 07 = 5? — 1, from e. 

By subtraction, a? == * 4. 

Substitute the value of a?, in equation o : « = 9- 

Substitute the values of x and 2r, in equation f : 

y = 16. Ans. -^ and -ft* 

13. Let X = A's money, y i= B's, and z = C's. 

Then a? + |, y + j, arid « + j, are equal 

to each other; that is, to $6^. 

Ans. a, $4 ; B, $5 ; C, $6r 
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SECTION VIII. 

1. Sherry, $12; port, $10 per dozen. 

8. Mary, 5 yards ; Ann, 7 yards. 

3. The numbers are 48 and 60. 

4. A, 60 years ; B, 36 years* 
6. A, $105 B, $20; C, $30. 

6. The fraction is -j^. 

7. A, 46 yards ; B, 9 yards ; C, 7 yards. 

8. Let X = the first, y = the second, and j? = the 

third number. Then, by the conditions of 
the question, 

T + T + 7 = S0> 

■^ + 2z — 2y = 40, 

and ^ J^ _ 10 == 30. 

Ans. 24; 30; 42. 

9. A, 10 rods ; B, 16 rods. 

10. Let a?, y and z denote the sums he paid to A, 

B and C, severally, for a week's work. 
Then 8 a? ^ 8 y = 56, 

9 07 + 9 ;? = 54, 
and 10 y + 10 a? = 50. 

Ans: a, $4; », $3; C, $2. 

11. The numbers are 882 and 126. 

12. Let x = the bushels of corn, and y := the 

bushels of oats. Then 5 a? -f 3 y = the 
amount of the debt, and a?+ y = the bushels 
the chest holas. 
After he hisus delivered 7 bushels of oattf, at 3 
shillings, there will remain due 5 a? -f- 3 y — 
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21 shillings; for which he must deliver 

-^ — ^"" ■ bushels of corn, at 5 shillings. 

Now, by the terms of the question, the com 
and the oats together do not fill the phest by 
2 bushels. Therefore, 

• By a similar course of reasoning, we obtain the 
equsition 

-f- 6 =z 0? + y. 

By reducing these equations, we find the value 
of X and of y directly; the a?'« disappearing 
in the first equation, and the y'« in the last. 
Ans. The debt is $13^; 

The chest holds 21 bushels ; 
Corn, 9 bushels; oats, 12 bushels. 

13. Apples, 2; pears, 3; peaches, 4; oranges, 5 

14. A, $25;- B, $55; C, $65. 

15. Let .a? = the length of the lot, and y = its 

width. To find its area, we multiply its length 
by its width; that is, x y =. the number of 
feet it contained, and 2 a; y = the dollars he 
paid for it. 

Therefore, 2xy = 4350. 
Again, if the lot had been 6 feet wider, its width 
would have been y -}- 6, and its contents 
X y -{- 6 X feet ; which, at 2 dollars a foot, 
would have cost 2 a; y -p- 12 a? dollars. 
Therefore, 2 a? y + 12 a? = 5394. 
If the first of these equations be subtracted 
from the last, the remainder is 
12 a? = 1044. 
Ans. Length, 87 feet ; width, 25 feet. 
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16. In my right kand, 22 cents ; in my left, 96 cents. 

17. Let X =z A's marbles^, y = B's, and z = C's. 
Then, after the first game, A has x — y — z; 

B has 2 y ; and C has 2 z. 
After the second game, A has 2x — 2y — 2 z; 

B has 2 y — (x — y — z) — 2 z^ that is, 

3 y — x — z; ajid C has 4 z. 
After the third game, A has 4a? — 4y — A z ; 

B has 6y — 2a! — 2z; and C has 4 ;r ■^— 

(2 a? — 2 y — * 2 2?) — (3 y — a? -^ ;?), that 

is, 7 2? — a? — y. 
Therefore, by the conditions of the question, 

o o * ( *^^^ equal to each other. 

7 2? — a? — y, J 

Ans. a, 26 ; B, 14 ; C, 8 marbles. 

18. Let X = the circumference of the fore-wheel, 

and y = that of the hind-Wheel, in feet. * 

Then a? = ^, 

. and a? + 3 = -^^~ — . 

Ans. Fore-wheel, 12 feet ; 
Hind-wheel, 15 feet. 

19. Let a? = the number of A's birds, y = the 

number of B*s, and jsr = the number of C's. 
After the first division, A had x — y — z; B 

had2y; and Chad 2 2:. 
After the second division, A had 2 a? — • 2 y — 

2z; B had 3 y — a? — 2? ; and C had 4 z. 
After the third division, A had 4 a? — - 4 y — 

Az; B had 6 y — 2 a? — 2 «; and C had 

7 2r — a? — y. 
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90. 



are equal to each, other, 
and to ^, or 32. 



Theiefore, by the conditions of the question, 
4«*— 4y — 4Zy 
6y — 2a? — 2 «, 
1 z — a? — y, 

Also, a? -f- y + ^ = 96. 

An8. a, 52 birds ; 

B, 28 birds ; 

C, 16 birds. 
Let X = the {proceeds of A's venture, y = 

B's, and z = C's. Then, after the several 

•• . . * ^ r 48 a:— 16 11—16 ar t^ 

divisions, A must have — •• — ^ -; B, 



aty- 12jc— 12g_ 



; andC, 



55«— 9ar— 9y 



27 ' ' -27 

Therefore, by the conditions of the question, 

48ar^l6y*--16g >^ * 

are equal to each other, and 
also to 64. 



52i/ — 12jc— 12x; 



27 



As these fractions have a common denominator, 
tjieir numerators are equal to each other. 

Ans. A's, $75; B's, $63; C's, $54. 
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CHAPTER IX. 



EXERCISES IN GENERALIZATION 



t 



i Answer gvien in the book. 

2. Twice 90, or 180. 

3. 272. 

4. 750. 

5. Answer given. 

6. Twice 25, or BO. 

7. 124. 

8. 728. 

9. Answer given. 

10. 81 — 49 = 32. 

11. 144 — 64=^80. 

12. 576 — 225 = 351. 

13. Answer given. 

14. 53603687. 

15. 28995456. . 

16. 17519526495. 

17. 11999952. 

18. 19, 20, 21. Answers given. 

22. A, $2125; B, $1404. 

23. The horse, $156 ; the ^chaise, $231. 
24 Mother, $5310 ; son, $3824^ 

25. A's farm, 87 acres ; B's, 75 acr^ 

6 
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96. According to the terms of the question, 16 dol- 
krs must be half the difference of the two 
sums ; the whole difference is, therefore, 32 

dollars. 

Ans. a, ^49; B, 081. 

27. One, 95 gallons; the other, 108 gallons 

28. Answer given. 

29. 435 gallons. 

30. 325 pounds. 

31. 102 barrels. • 

32. 37 gallons. 

33. 34. Answers given. 

35. Son, 17 years ; father, 68 years. 

36. One, $324; the other, $2268. 

37. A's estate, $7293 ; B's estate, $29172. 

38. 39, 40. Answers given. 

41. The shares are $2184, $2912 and $3640. 

42. A, $1580; B, $2212. 

43. A's loss, $519; B's, $865; C*s, $1211. 

44. A's share, $81 ;• B'd, $189; C's, $242i. 

45. Answer given. 

46. A, $800 ; B, $400 ; C, $960. 

47. A, $24; B, $16; C, $42. 

48. A, $1200; B, $900. 

49. Answer given. 

50. ^ 37^ pounds at lOrf. ; 74f pounds at Id, 

51. 12 gallons at a dollar ; 24 gallons at 3^. 

52. Answer given. 

53. B travels 30. hours ^ A, 40 hours. They travel 
" 120 miles: 

54. B travels 9 hours;' A, 15 hours. They travel 

45 miles. 

55. Answer given. 
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56. The parts are 8f feet, and llf feet. 

57. The parts are 16 inches, and 20 inches. 

58. Answer given. 

59. The greater part, 60 ; the less, 40. 

60. The parts must be in the ratio of 1 to 3. 

Ans. The less part, 25 ; the greater part, 75. 

61 « Answer given. 

62. 30. ' 

63. 115. 

64. 4325 dollars. 

65. Answer given. ' 

66. A man's wages, 6s, ; a boy's, 3s. 

67. 68. Answers given. 

69* In this question. • = • or — . 

*« u»o ^u^uuiA, J ^ ^^ 1 + (2 X .06)' 1.12 

Ans. 350 dollars. 

70. 7160 dollars. 

71. Subtract the present worth from the whole 

amount. Ans. Ill dollars. 

Remark. According to the usage of merchants, 
6 per cent, of the whole sum, or $117.66| 
would be allowed as discount. 

72. 575 dollars. 

73. 580 dollars. 

74. Answer given. 

75. 6 per cent. 

76. 5 per cent. 

77. Answer given. 

78. 840 dollars. 

79. 1200 dollars. 

80. Answer given. 

81. 3 years. 

82. 5 years. 
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{CHAP. X 



CHAPTER X. 



EVOLUTION, 



1. 
2. 
3. 
4. 
5. 






V^ + y- 

^ a2 — 6 + 14. 



SECTION I. 

« 

6. 

7. 

a 



9. 
10. 






1^ 



(jc3 _ ^ ^ 12)i 



SECTION II. 



1, 2, 3, 4, 5, 6, 7. 
Answers given 
in the book. 

8. 8 a^ h. 

9. 3 a 62 ajs. 

10. 3 a^ a? y3. 

11. 2a?y3. 

12. 4 flS a? y*. 

13. a it^ ^ 5. 

14. ai2 y3 V '7- 

15. 6 a 62 a?*. 

16. 2 a^ 6* 



17. 


a a;3 3 V 9 6*. 


18. 


5 a8 V 6- 


19. 


4 Va^S*-' 


20. 




21. 


3d> 


22. 


3a 


23. 


4iftc«* 


24. 


4aS& 



*l^V* 



6EC1 


•. III. IV.] 


25. 

26. 
27. 


2xV9»" 

rh 5 a 63. 


28. 


5ah^. 


29. 
30. 


— 3a«. 


31. 


± 4 c? 6 cs. 


32. 


±8aa:2. 



&VOLUTJON. 



33. 

34. 
35. 
36. 
37. 

38. 
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39. 



— 5 ?n2 w. 

— a^z^S^ 18 y*. 






SECTION III. 



1, 


2, 3. Answers giv- 


12. 


2 -[- oS 6 — 3 y8. 




en in the book. 


13. 


2 a — 6 + 3 c. 


4. 


2 a; 4- 3 y. 


14. 


a^ + 2 a;3 + 3 « 


5. 


a^ ^ 2 a X + «2. 




+ 4." 


6. 


0:3 — 2 X + 1. 


15. 


2 a3 — a + 3. 


7. 




16. 


a + 6 




+ 1. 


^ 


C-.(/' 


8. 


x — 2a+l. 


17. 


4jr4-6y 


9. 


ofi — x'^ + X. 


•& JV V 


3a— 2t 


10. 


ofi + 2y — 2. 


18. 


fia— 9 


11. 


3a^b — 3 + 2a^P. 




6 + 2a: 



SECTION IV. 



, 1, 2. Answers given 
in the book. 
3. 385. 

6* 



4. 1234. 

5. 2345. 

6. 5306. 
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7. 


3041. 


13. 


5i. 




8. 


Answer given. 


14. 


5263. 




9. 


f- 


15. 


1- 




10. 


Answer given. 


16. 


m- 




11. 


2f. , 


17. 


u- 




12. 


2|. 


18. 


60309. 




V 


6Et;TION V 


• 





1. 

2. 
3. 
4. 
5. 

6, 

8. 



9. 
10. 
11. 
12. 

13. 
14. 

15. 

16. 
17. 



Answer given in the book. 

2.236 &c. 

1.414 &c. 

28.687 &c 

22.956 &c. 

7. Answers given. 

^, ot a, &c. 

Jtemarlc. The 8, 9, 10, 11, and 16, questions 
admit of a great variety of answers, depend- 
ing upon the numbers by which the given 
fractions are multiplied. 

2T»r- 
h 

Answer given. 

1 +iL_f^ . ^_5f!&c. 

'2 8 ' 16 — 

*• zi z9 



X 



2x 



Sx^ 



ISjfi 



1S8 



a 



2 



' 2a« jBa« » 16aW 

87.412 &c. 



&c* 



SECT. I*i BCiUATIONS, SI 



CHAPTER XI. 



EaUATIONS OF THE SECOND DEGREE 



SECTION I. ^ 

1, 2, 3, 4, 5, 6. Answers given in the book. 

7. IS oranges, at 3 cents. 

8. Let X =z the number of barrels. 

Then -^ = the price of a barrel ; 

and — = the value of the whole quantity. 
Therefore, by the conditions of the question, 

— = — +45. 

' Ans. 10 barrels, at $8. 

9. Iiet X =: one side of the square field. 

Then as® = its contents. 
To jSnd the area or superficial contents of any 
surface, as of a field or a floor, we multiply 
its length by its breadth. Therefore, 81 X 
64, or 5184, = ihe contents of the field ex«> 
changed. And, by the conditions of the 
' question, 

afi = 5184. 

Ans. 72 rods* 

10. Length, 36 rods ; breadth, 34 rods. 

1 1 . Tiet X ^ the width of the street. 
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Then — == the length. 

144 

And -^ = 16, by the question. 

Ans. Length, 48 rods 
Width, 3 rods. 
IS. Answer given. 
Id. . Let x = the ^son^s part, 

and y = the daughter's part. 
Then x ^ y ^=.\^ ; anci a; = 1,4 — y. 

Ai 9* y 

or 9 0? = X6 y*. 
By extracting the square root of each member 
of this equation, we have 
3 0? = 4 y, 

and X = -^. 

Therefore, -^ = 14 — y, by comparing the val- 
ues of X. 

Ans. Son, $8^ 

Daughter, $6. 

14. Let X and y denote thSe sides of the rooms. 

Then ir^ == y®, / , , 

. 2o -^ V. by the question. 

and j^ = y + 10, y 

Ans. Larger room, 25 feet square ; 
Smaller room, 15 feet. 

15. Answer given. 

16. Remark. A line of soldiers standing abreast, 

or side by side, is called a rank; and a^fe 
is a row of soldiers standing one behind 
another, from front to rear. 
Let a; = the men in a rank. 
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Then a? + 9 = the men in file ; 
and os^ -j- 9 OP =: tha whole number of men. 
When the army was formed in 9 lines, each rank 
was increased by 900 men ; therefore, (x + 
900) X 9, or 9 a; + 8100, = the whole num- 
ber of men also. 

Then a^ + 9 x = 9 x + 8100. 

Ans. 8910 men. 

17. The greater, 18 yards ; the less, 14 yards. 

18. 11 years. 

19. 7. 

20. Length, 30 rods ; breadth, 25 rods. 

21. Let X = the length of the entry. 

Then— = its breadth. • 
Therefore, by the conditions of the question, 

rt 216 , 108 

Ans. 18 feet long; 6 feet wide. 

22. 2 and 6. 

23. 25 feet long ; 16 feet wide. 

24. Let X = the number of men. 

Then — = the number of women, and x + 
— , or -7- = the persons relieved. There- 
fore, -7- = the shillings given to each man, 
and -7- = what all the men received. 

Again, - - — a?, or — = excess of women above 

the men. Therefore, •— =the shillings given 

to each woman, and —^ = what all the women 
received. 
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Then — z= -|- + 18, by the questioji. 

Ans. 12 men; 15 women 
25. 6 and 8 years. 
96. Length, 8 rods ; width, 3 rods. 



SECTION II. 

1, S, 3, 4. Answers giren in the book. 

5. 7. 

6. 8. 

7. 8. Answers given. 
9. 7 and 15. 

10. 84 and 6. 

11, 12, 13, 14. Answers given. 

15. 6. 

16. 3. 

17. 14 and 5. 

18. Lengthy 25 feet ; width, 16 feet. 



SJECTION III. 

1. Man's age, 24 years; woman's, 18 years. 

2. Son's age, 19 years; daughter's, 14 years. 

3. Width, 24 feet ; length, 32 feet. 

4. 11 and 17. 

5. $16; $12. 

6. Let X = the length of the garden. 

Then, as the whole wall is 128 yards long, the 
wall on one side and one end must be -^y or 
64 .yards. Consequently, 
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64 — a? = the width of the garden, 

and 64 a? — aJ® = its area* 

Therefore, 64 x — a^ :=z 1008. 

Ans. Length, 36 yards ; 
Width, 28 yards. 
T. Let oc = the number of sheep. 

80 

Then — = the price of one sheep. 

If he had bought 4 sheep more for the same 
money, the number would have been x -f- 4, 

80 

and the price of each, —77 • 

Therefore, —7-7 + 1 = ~, by the quest on. * 

Ans. 16 sheep. 

8. 6 and 8. 

9. Watch, $160; chain, $40. 

10 Let X =: the number of silver coins. 

Then 24 — a? = the number of copper coins. 
Now, since each silver coin is, by the question, 
worth 24 — X pence, the value of all the 
silver coins is 24 x — a;^ pence. Also, as 
each copper coin is worth x pence, all the 
copper coins are worth 24 x — ai^ pence. Of 
courses, the value of all the coins, both silver 
and copper, is 48 a? — 2 a^ pence. 
Therefore, 48 a? — 2ac2 = 216 ; that is, 18 X 12. 
By changing all the signs in this equation, and 
dividing the several terms by 2, we obtain 
a:^ — 24 a? = — 108. 
By completing the square. 
aiQ _ 24 a? + 144 = — 108 + 154, or 36, 
X — 12 :r= =F 6, by evdution, 
and a? = qp 6 + 12, that is, 18, or 6. 
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If the root of 36 be a positive quantity, there 
are 18 silver coinSy and 6 copper coins. But 
if the root of 36 be a negative quantity, there 
are 6 silver coins, and 18 copper coins. 
Either of these answers will meet the condi* 
tions of the question. If the silver coins be 
more valuable than those of copper^ they 
must be less in number. 

Ans. 6 silver coins ; 
18 copper coins. 
11. 15 oxen. 

18. Let X = the miles B travels per hour. 
Then a? + 3 = the miles A travels. 

160 

Again, — = the hours B travels, 

and — rs = the hours A travels. 

Now> a& A gains 8 hours and 20 minutes of B, 
that is^ 8f hours, we have the equation, 



;h^ + ^* - "^' 



Ans. By 6 miles ; 
A, 9 miles. 



13« The numbers are 16 and 9. 

14. A's, 32 years ; B% 20 years. 

15. The numbers are 21 and 9. 

16. Le% X = A's age. 

Then ^ = B^s age. 

If A were 3 years younger, his age would be 
X — ^ ; and if B were 2 years older, his age 

1120 

woul4 be — + 2. By the conditions of the 

ISO 

question, if we multiply x — 3 by — + 2i 
we have 
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ms+.j,-^ = 190. 

Ans. A's age, 15 years ; B's, 8 yewi 

17. 40 sheep. 

18. Let an s= the nUfnber relieved by B. 

Then x + 40 = the persons relieved by A. 

Again, -j- =t the sum given by fi to each, 
and = the sum given by . A to each. 

Therefore, — = — -— + 5. 

Ans. a relieved 120 persons , 
B, 80 persons. 
19 Let X = the yards in the finer piece. 

Then jt -f- 2 = the yards in the coarser piece. 
The fin^r piece cost £18, or 360 shillings ; and 
the coarser, £16, or 320 shillings. There- 

-S60 

fore, the fine cost — shillings a yard ; and 
the coarse cost -7^ shillings. 
Then -7^ + 4 := — , by the question. 



Ans. 18 yards of the fine, at 20«. 
20 yards of the coarse, at 16« 
5M). See the solution of the 16th question. Chap. 
XI. Sec. I. 

Ans. 75 men in rank ; 16 men in file. 
31. 36 rows of 25 trees each. 
9St. Let gc = the length of the room. Tkmi, as the 
whole perimeter of the room is 48 feet, one 
side and one end must measure 24 feet ; and 
24 '— a: =^ its width. If we subtraqt 24 — x 
from Xy we have 2 x — 24, which is the dtf* 

f6rence of its length and breadth. 

7 
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S3. 



84. 
25. 
S6. 
87. 



Therefore, 35 (8 a? — 84) = 84 j; — a^. 

Ans. 14 feet long ; 10 feet wide. 

Let X = the number of sheep bought. Then 
X — 8 = the number .sold. Now, as the 
whole cost 190 dollars, or 1140 shillings, 

1 10 1 140 

-^ :^ the price paid ,for a sheep; and -^ 
+ 8 := the price to be received. But 



== the price to be received also. 



x-i-ti 



Therefore, ^-^ + 8 = 



1140 



X — 8 

Ans. 38 sheep, at $5 each. 

£40. 

30. dollars. ^ 

75 calves, at 16 shillings each. 

Let X = the width of the border. 

Then the area of the four portions of the bor- 
der, marked 18, 18, 18, 18, in the annexed 
diagram, will be 18 a? + 18 a? -f- 18 a? + 18 a:, 
or 60 0?; and the area of the four little squares 

at the corners, will be A^ + ^ + ^^ + ^j 
<Mr4a8. 



X 


18 


X 


t: 


18X12=^16, 

« 

area of grass-plot. 

> 




' X 


18 


X 



Thorcfore, the whole area of the border is 4 cfi 
-f- 60 a?; and, by the conditions of the ques- 
tion, 

4 a:» + 60 a? = 216, 
or x^ -f- 15 X = 54, by dividing by 4. 

Ans. 3 yards. 

28. Let X =z the, width of the walk. Then 6 a; — 

2 = one side of the court, and 24 x -^ 8 = 
its whole periphery. Also 24 x^ — 8 a? + 
4 a:^, or 28 o:^ -^ 8 X, is the area of th9 walk- 
Therefore, by the terms of the question, 
28 x» — 8 X = 24 x — 8 + 164, 
or 28 a^ — 32xz=: 156, 
and a? = 3, the width of the walk. 
Hence, 6 a? ~ 2 =; 18 — 2, or 16 yards, the 
side of the square. 

Ans, 256 yards. 

29. The number is 6. 

30. 49. 

31. Boy's age, 17 years; girl's, 11 ^ears. 

32. The smaller, 26 yards ; the larger, .38 yards 
•^3. Let X = the number of rods. 

105 

Then — = the days he was employed. 

Therefore, (x ^^ 2) X (^ + 6) == 105. 

Ans. 7 rods. 
34. Let X = the price of a calf. Then ~ = the 

number of calves sold for 10 ; and — — 3, or 

10 — 3jr 

— ^ — = the sheep sold for ^6« To find 
the price of one sheep, we must divide $6 
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by ■ "Z * > that 18, ,: \ = the price of a 

sheep. 

Therefore, 1 x + ^^j^^ = 50, 

To obtain the answer, we roust use the negative 
root of the known quantity ; as the other 
value of OP will not meet the conditions of the 
question. 

Ans. Calves, $2^ sheep, $3. 
36. 16 years. 
36. 12 barrels. 
87« Length, 15 rods ; breadth, 10 rods. 

38. A, 14 dollars ; B, 5 dollars. 

39. A's age, 19 years ; B*s, 9 years ; Cs, 5 years. 

40. Let X == the price of a bushel of wheat, 

and If = the price of a bushel of rye. 
Then 80 a? + 100 y = (C5 X 20). 

Again, — = the bushels of wheat for £10, 

900 

and ^ + 60 = the bushels of rye for £20. 

'400 

Also, — = the bushels of rye sold for £20. 

Therefore, ^ + 60 = ^. 

Ans. Wheat, 10*. a bushel ; 
Rye, b». a bushel. 
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CHAPTER XII- 



MIdCBLLANEOUS aCJESTIONS. 



1 6 dozen. 

2. 9 children ; 18 women ; 54 men. 

3. A's share, $2654; B's, $6635. 

4. The mother's share^ $7416; son's, $4635; 
. daughter's, $2781. 

5. The number is 24. 

6. For a sheep, $5 ; cow, $30 ; qx, $45 ; horse, 

$135. 

7. 174 dollars. 

8. ^ 18 dollars ; 28 dollars. 

9. A, 27 acres ; B, 72 acres; C, 99 acroi. 
10. 47 gallons. 

n. 72. 

12. 135 dollars. 

13. Academical department, 288; Law, 16; Di 

vinity , 32 ; Medicine, 48. 

14. 8 jugs. 

15. A, $270; B, $360; C, $540. 

16. A, $144; B, $240; C, $210. 

17. 275 dollars. 

18. The number is 27- 

1 9. The parts are 8, 27 and 84* 

7 * 
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90. OlMierve that, to take away tlie cipher from the 
right of the last number, is the same thing 
as to divide it by 10. 

Ans« 24 dollars per month. 
21, IStravdlers; 55 dollars. 
22* Let X = the greajter number, and y = the less. 
Than a? 4- y ^ the sum of the numbers^ 

and X --^y z=z their difference. 
Therefore, sfl -{• x y z:z 144, by the question, 

andy= —^^. 

Also, X y — y* = 14, by the question. 
By substituting the value of y and y® in this 
equation, we have 

tAA a 20736 — 288 a:« + :c4 .' 

144 — or ' — — ] ^ — -^— = 14. 

If we now complete the square, and extract the 
root, we obtain 

2 a:3 — 2Q9 = =F 47. 
We regard =F 47 as a negative quantity. 

Aks. 9 and 7. 

23. 12days« 

24. Length, 10 rods ; width, 8 rods. 

25. A, 6 miles ; B, 5 miles. 

26. Let X =: the number of birds killed by the 

second shot. 
Then 2 o^ = the whole number of birds, and 

— ^ = the number killed by the first shot. 

Therefore, %ofl = x + -^ + 2, by the ques- 
tion. Ans. 72 birds. 
27 36 rods. 

28. A, 645 acres ; B, &89 acres ; C, 1 174 acres. 

29. The numbers are 6 and 4. 
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aa 576 men; 289 men. 

81. 6 miles an hour. 

82. Let a; = the miles A travelled daily. Then 

316 

— == the days they travelled ; which, by the 

question, is also equal to the miles which A 
travelled daily more than 6. Consequently) 

216 

X ^ = the milesJB travelled daily. 

Also (x — ^j X 7" :^ the miles B travelled. 
Therefore, «ii^!:r«6^ + 216 = 396. 

Ans. a, 36 miles ; B, 30 miles. 

33. A's share, $701,92; B's share, $1228,36. 

34. Let X and y denote the digits. 

Then 10 jc -r y = the number of acreaw 

Also, X ^ y + 1 =i a X, 

and 10 a? + y — 18 = 10 y + a?. 

Ans. 53 acres. 

35. This question produces a pure equation of the 

third degree : of course, the cube root of x 
and of the known quantity must be found. 

Ans. 19 gentlemen. 

36. A, $12; B, $16; C, $35; D, $18. 

37. The number is 93. 

88.^ The first horse, $90 ; the second horse, $60. 

39. The numbers are 24, 48 and 60. 

40. £1128.-; 14 beggars. 

41. Suppose he paid away x guineas and y crowns. 

Then, by reducing the whole to shillings, w«! 

have 
21 <» + 5 y = 297, the amount paid away, 
and 5 a? -|- 21 y = 249, the amount left. 

Ans. 21 guineas; 21 crown& 
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42. 18 half-guineas ; 72 crowns. 

43- He was idle 6 day 9. 

44. 75 in rank ; 16 in file, 

45. The larger cock, 9 minutes; the other, 12* 

46. 33 gallons at 13$. 6d.; 71 gallons at 9s. 6d. 

47. 6 yards, at $8 per yard. 

48. Let X =: the length of B's garden, and y = its 

width. Then x y z=.- its area. Also, — = 
the length of A's garden, and -r- = its area. 

40x 

Since -r- is, by the question, equal to i of B*8 
garden, we have 

X y = —T^. Ans. 22f yaiyis. 
49« Let a; = the number of eagles, and y = the 

Sx 

number of dollars. Then 2 a? + "j" "I" ^ ^ 

the number of coins, and 10 a; -|- j + "^ 

4- y = their value in dollars ; one fifth of 

which is 2 x +T"f*'T+fi^' Therefore, 

2^ + -7+y=2a?+j+Y + f. 

Also, a?-fy=a;+~ + | + 2. 

Having found the numbet of coins of each sort, 
reduce them all to doUarSr 

Ans. 240 dolIaFS. 
50* 48 bushels of barley ; 72 bushels c^ oats. 

51. Idmea; 12 women. 

52. Let X = the number of hours required. 

Then a? -j- 10 =; the hours the criminal travels. 
Ako, let y = the miles the criminal travels in 
mi hour. 
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Then y 4- 3 = the miles the pursuers traveL 

Therefore, a?y + 10 y =:z x y -}- 3 x. 
Agaixiy at the mcHnent the express met the crim- 
inal, the pursuers had travelled 5| hours,* 

78 It 

and the criminal 15^ hours, or -r miles ; and 

the pursuers will arrive at the place where 
the criminal was met, in 2f hours after they 
meet the ejcpress, that is, in 10| hours from 
the commencement of the pursuit ; and in 

lOf hours they will travel --^ — miles. 

Therefore. ^» :^ ??i^. 

Ans. 20 hours.. 

53. £8.284 + rods. 

54. Length, 50 rods ; width, 32 rods. 

55. The dimensions of the field must first be found. 

If a? == the length of the field,-- = its width, 

— = Its contents m rods, and j^, or — = 

the number of acres it contained. 
Then, as the man paid as many dollars per acre 
as there were rods in the length of the field, 

x^ 

he gave for the whole — dollars* 
Again, the number of rods round the field was 

lOjc 

2 a? -j- ~> wliich, multiplied by 13, becomes 
Therefore, 26 0? + ^^ * "' 



8 '2oG ' 



Divide all the terms of this equation by x, wad 
you obtain a pure equation of the second de- 
gree; which gives 104 rods for the length of 
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the field, and 65 rods for its width. 

Ans. $4394- 
56< This question produces a pure equation of the 
third degree. 

Ans. 5 children. 
57. 14 hours. 

5S. Let X = the number of members. Then, if 
they pay 80 cents each, the sum raised will 
be 80 0? cents, which is 19 dollars more than 
they want. Therefore, the priee of the pump 
is 80 J? — 1800 cents. 
But, by the other conditions of the question^ 
the price of the pump is 50 ^ -}~ ^^^ cents. 
Therefore, 80 a? — 1800 = 50 a? + 1200. 

Ans. ^62. 

59. 30 dozen. 

60. 1975 trees. 

61. The first, 49; the second, 63 j the third, 72 

gallons. 

62. The first, 28; the second, 9; the third, 15 gal- 

lons. 

63. A, 24 miles ; B, 32 miles. 

64. Let X = the less, side, 

and y = the difference of the sides. 
Then a; + y = the greater side. 

Therefore, —^^ = 24, i ^y the conditions of 
and -^^ = 6, \ , ^^^ question. 

ar + y J 

Ans. Length, 24 rods ; 
Breadth, 12 rods. 
05. Let X = the length of the room. 

Then -^ = its width. 
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«* — ^ -^ 2= 891, by the question. 

Ans. Length, 54 feet ; 

Width, 45 feet. 

66 Let X = the circumference of the fore wheel, 

and y = the circumference of the hind wheel. 

^. no i^ t a ^ 

men --- _ y + b, / ^y the conditions of the 

also -^ = i!^ + 4, S question. , 

Ans. Fore wheel, 4 yards; 
Hind wheel, 5 yards. 
67. 36 men; 16 women. In all, 52 passengers. 
68 Let 0? = the value of A's venture. 

Ihen -^== A's gam per cent. 
Also, -^ = B*s venture. 

jk 3600 X 36 X Ykt 

**"*' TioT'^^ -jjr = B s gam per cent. 

mi. t' ^^^ "00 
Therefore, -rr- = ---. 

11 X 

Ans. A's venture, ^9|; 
B's venture, f 120* 
69, Let X ;= one of the fractions, 

. and y =*the other. 

A. Then a? y = J, ^ by the conditions of 

B. and a?2 4- y* = tt» 5 ^^^ question. 

c. ^> a? y = g, by multiplying a by 2. 
D. a^ +2xy + y»=: §|, by adding c to b, 

K, and a? + y = I, by evolution. 

F. Again, a;» — 2 a? y + y9 z= ^, by subtrac^ 

ing G from b, 

G. and X — y = |, by evolution. 

2 0? = ^, by adding o to k, 

and X =^ f . 
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Abo, 2y ;=z f , by subtracting o from x, 

quid y = i. 

Airs. I and ^, 

70, 14 persons; 5«, ^cb» 

71. Let OP = the leQ|;th of the lot, 

and y = the width- 
Then 2 a? + 2 y == the perimeter, 
^ 20 .r + 20 y = the cost of the landi 
and X y z^ the area in feet. 
Also j^ X y z=: the side of a square lot of the siuBie 
area, 

4 V ^ y = its perimeter, 

and 40 ^ a: y = its price at $10 per foot. 

Therefore, 20« + 90y==40i^a?y + 330; 

that IS, -~f = s/ J^y, 

or — -T- = V^ Vj 



and f-+y-^ ^ = X y.. 



2 T -4- 2 T/ 

Again, — —^ = side of a square of the same 
perimeter, 

and ^^-t-g^vt^y = it, area. 

lo 

In 12^ ;?quare rods there are -^^V^ square feet. 
Therefore, ^ — ' — - ^g^ ' ' ^ ;;= a? y + — ^. 

Ans. Width, 9 rods; 
Length, 16 rods. 

* 

SlfD. 
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Tbb mndersigned have been for several years extensively^ and 
almost exclusively, engaged in the publieatioa and sale of Sckool 
Bdbks, and have exerted themselves to procure, for this purpose, 
the best books now before the public, for those branches ef study 
embraced by their publications. 

Annexed is a Catalogue of the several work*, and, as may be 
seett, flie books are highly recommended by persons who have used 
them^ and by others of influ^ace and of the highest literary repu-» 
tatioH,. and who do not lend their names to advance the interests of 
indSsrior publications. 

Thtf> Authors of the several w^orks ore gentlemen who are well 
and favorably known to the public, and who have either perfected 
themselves iii the knowledge of what is wanted in the school-room 
by actual teaching therie,. or by study £Ls to the best modes of im- 
partifig instruetion. 

The books are upon systems that have be^n tried, and found to 
be the best for imparting information, calculated to reduce the 
tronbld of teaching, and, at the same time, to make thorough and 
practical scholars ; and, in pomt of mechanical execution, price, 
(Ve^ it is believed they wiU compare with any works for the purpose 
now before the pnbHc. 

We would respectfully call the attention of those interested in the 
cause of education, having the supervision of Public or Private 
Schools or Academies^ into whose hands this catalogue may come, 
to the boolcs herein mentioned, and, where changes are to be made 
m old schools^ or where new ones are being established, oi new 
classes are to be provided with text-books, would ask that these 
may h6 tried, — for which purpose, copfes will be furnished, for 
intooduetion or permanent supply, upon the most liberal teiuns. 

The correspdndence of School Committees, Town and County 
Superintendents, and Teachers, " is respectfully solicited, when 
class-books ar» wanted, and copies of any of the within named will 
be seat them,, if requested, fv^r oxaminatioo, gratis. Where the 
books are not td be readily procured, we will, upon advice, prompt- 
ly supply them. j^^^ j^g^ PALMER, & CO-, 

Boirton Serhool Book Bepository, Ui Wushiagton iU 
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SCHOOL BOOKS, PUBLISHED BY JENKS, PALMER & CO,, BOSTON, 

EM£BSOIf»S SPEXtUNG BOOK. 

THE NATIONAL SPELLING BOOK AND PRONOUNCING 
TUTOR ; coDtaining Rudiments of Orthography and Prcmuncia- 
tion on an improved plan, by which the sound of every pliable 
Is distinctly shown, according to Walker's Principles of English 
Orthoepy ; with Progressive Reading Lessons. Designed for the 
use of Schools in the United States. By B. D. Emerson. Revised 
from the one hundred and sixtieth edition. 

Thia Spelling Book has bean ao lon^ before the public, and ao eztenatrely viaed 
in the United Statee, that nothing need be aaid to commend it to the attention of 
those engaged in the cause of education. It has been recently revised and improved ■ 
by adaptlnff the orthography to the CQperal usage of the present day. Among the 
recommenoations whioh have been fflren of it are the following : — 

The ingeniooa classification of the words, so as to mark accurately the aounda, 
not only of the accented but of the unaccented syllables : the conciseness and aim* 
plicity of tha Imroduaion and Key ; the atanndance and judicious arrangement of 
the mattAr contained in the work, and its foithful meclianical ezecution^-rendMr 
it, in our opinion, superior to any Spelling Book with which we are acquainted, 

JOHN FROST, CHARLES FOX, 



ABRAHAM ANDREWS, WILLIAM ADAks, 
CORNELIUS WALKER, BARNUM FIELD. 
N. K. G. OLIVER, 



MoBten in tht D^partmtm 
of Reading and Cfrom- 
mar in ikt Publie 
SchooU, Boaton. 



Having earafuUy examined a copy of the National filing Book, by B^ D. 
Emeraon, I do not heaitate to aay that^ in my opinion, it is beyond all compariaon ' 

the beat book of the kind with which I am acquainted. 

EBENEZER BAILES, 
Late Principal of the Toung Ladiea' High School, Boaton. 

Thia Spelling Book ia the result of the labors of a practical and popular teacher: 
and. so nur aa I have the meana of fudging, it baa ine advantage when compared 
witn any other book of the kind tnai haa ever been publishMLeither in Great 
Britain or in the United Statea. JOHN PIERPONT, 

Compiler of American First Qasa Book^ NaUonal Reader, 8cc 

We-have examined Mr. B. D. Emeraon'a filing Book with care and aatiathc^ 
tion. We think it containa improvementa on initiatory books of th0 same- class 
heretofore used. LEVI HEDGE, LL. D. } Prof 9. Harvard 

SIDNE7 WnXARD, A. M. S Univertity. 

The National Spelling Bo(A haa likewise received the appix)batio'n and recom-^ 
mcndations of 1. 1. HtTOHOOOK, Inatracter, Baltimore, Md. ; JS. B. Wisnsb, D. D., 
formerly Pastor of the Old South Church; Wiluah Jbnks, D. D., Editor of the 
Gbmprchensive Commentary ; Jbrbmiar Evabts, formerly Corresponding Secre* 
tary of tha A. B. C. F. M., Boston; Fbamois WATX.AKn. D. D., President of 
Brown University ; B. F. Farnsworth, Academical and ThecdcM'ioal Instructer, 
New Hampton,' N. H. ; S. C. Lovbijlmo. Author of Grtek and Engliah Lexicon 
of the New Teatament, Reading, Yt.: Danibl Adama, Author of the Scholar'a 
Arithmetic, &c. ; Rev. N. Bouton, Rev. N. W. Williams. Concord, N. H.; 
Waltbr R. Johnson, Ptinci]^ of tha High School, Franklin Institute, Phikr 
delphia; Bbnj. A. Gould, late Principal of the Public Latin School, Boston ; Capt. 
Pabtrioob, Scientific and Military Academy, Middletown^ John Rickabimon, 
Leicester Academy ; R. G. PabkbBi Roxbury ; and othaca. 

INTRODUCTION TO THE. NATIONAL SPELLING BOOK, 
with Easy and Frogressiye Reading Lessons, for the use of 
Primary Schools. Revised aad £i^larged« By.B. D. EmemHi} 

Author of "The National Spelling '5ook." 

The improved edition of this book has received such alterations and additions 
as will render it « suitable Utroduction to tha iVeto National SpeUingBook. aa 
well as the National Spelling Book, for which It was criginaUy designed. 
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SCHOOL BOOKS, PUBLISHED BY JENKS, PALMER & CO., BOSTON. 

WORCESTEB'S-ELEMENTARY DICTIONARY. An Elernen- 
' tary Dictionary for Common Schools • with Pronouncing Vocabu- 
laries of Classical, Scripture, and Modern Geographical Names. 
By J. E. Worcester, LL. D. 

The Elementary Dictionary is, for subttance, a rfldnoed form of the Compre- 
hentive Dietianary, and is especially atlapled to the use of Common SehooU. It 
contiuns a rery full list of the «Ford« of the English languaso which are in good use ; 
and, Including its vocabularies, it possesses important advanla^ over all other 
common school dictionaries. The pronunciation of the words is carefully given, 
In a form very easily understood, ana in accordance with the best usage and the 
most approved authorities. - The best edition of Walker's School Dictionary, 
together with its vocabularies, contains about 31,200 words, upwards of 12,000 less 
than this. 

The Elementary dictionary comprises the following divisions :— 

1. Dictionary Proper Words, 32, 240 

2. Words from Foreign Languages, do. 403 

3. List 5f Americanisms, do. 83 

i. List of Words of various Orthography do. 1,036 

6. Greek vid Latin Proper Names, ....'.. do. 4,820 

6. Scripture Proper Names, . . do. 2,440 

7. Modern Geographical Names, do. 2,980 

Total number of words 44,001 

WORCESTEK'S COMPREHENSIVE DICTIONARY. A Com- 
prehensive Pronouncing and Explanatory Dictionary of the Eng- 
lish Language, with Pronouncing Yocabnlaries of Classicsil, 
Scripture, anci Modern Geographical Names. By J . E . Worcester, 
LL. D. Revised and Enlarged. New Stereo. Ed. 491 pp. 12mo. 

This Dictionary, in regard to those words for the orihogniphy, p'onunciation, or 
definition of which an intelligent English reader has the most frequent occasion to 
consult a dictionary, is probably the most complete work of the kind extant. It 
contains, besides a very full vocabulary of common Endish words, many technical 
temu, and a copious Vitl of such words and phrase* from foreign langtiages as 
are often found in English books, very full vocabularies of dasaieal and Scrip- 
ture Proper Name*, and a vocabulary of ttord* of douOtful or various orthog- 
raphy, wnich, toeetner with the rules and remarks accompanyinj^ them, embrace 
nearly all the difficult and doubtful cases that often occur in English orthography. 
This edition is also furnished with a pronouncing Vocabulary, comprising upwards 
of 4,000 Modem Oeographical Names. The volume comprises upwards of 67,000 
words, to all (^ which the pronunciation is given ; being more than twice as many 
as are found in thftscliool edilicms of Walker's Dictionary, together with their vo- 
cabolaries. 

In the preparation of this Dictionary, pronunciatitni has lieen a leading object, 
and has received particular attention ; and as a Pronouncing Dictionary, it will be 
found to possess peculiar advantages. A prominent feature in the plan consists in 
the exhibition of authorities respecting words of various, doubtful^ or dtsptaed 
pronuneitition ; and this volume is so constnicied as to exnibit, with respect to all 
the class of w6nis for wiiich a Pronouncing Dictionary is chiefly wanted, the 
modes in which thep art pronounced by all the most eminent orthoepies. 

The Gomp»hensnre Dictionary is required to be used in th% Ptiblic Schools of 
Boston, ami has been introduced into numfcroua other schools, academies, and 
■eminaries in dilTerent parts of the country. 

In Worcester's Dictionary a mora careful and judicious attention apiiears to me 
to have been paid to orthography^ in order to render it correct, consistent, and 
accommodated to the best present usage, than in anv other work of tlie kind with 
which I am acquainted; and this Dictionary has, therefore, been adopted as the 
general guide with respect lo orthograplty, in works printed al the University 
ranting House in Cambridge. CHARLE8 FOLSOM, 

Formerly Printer to the University. 

Waltsr R. J0BN90N, A.M., Principal of the High Sctiool, Franklin Institute, 
Philadelphia, says:— I have examined this Dictionary with great satis&ctioa. 
The plan and execution of the work appear to me equally worthy of commendation. 

■HMfHPa aaagggggaB 
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WORCESTER'S DICTIONARIES. 

"This DicUonery exlilbita, In its different parts, unple sTidenee of tnmiify/ 
caraful comparison, and sound iudgment. It combines, in a very condeniM, yst 
Intelliglbie iorm, a i^reater quantity of TaluaUe matter tlmn any ottier similar work; 
and as a Pronouncing Dictionary, it po ssesses decided advantages over all othecs, 
b^ Its superior system of noiatlon, and by hs exhibition of stt theprinclpal autho^ 
ities respecting words of doubtful and ▼arious pronunciation. We do not hesitate 
to pronounce it. In our Jodgmenu tAs mosf eoff^knsAenstvs, aecwrate, and u$^ful 
compendium vkthin our knomiedgB. 

JOSEPH STORY. £L. D.. Professor Law. Cambridge, Mass. 

SIDNEY WILLAKD. A. M.. Professor Hebrew, Latin, &e., Oambridffs, REaas. 

R T. CHANNINO, A. HL, Professor Rhetoric and OraUiiy, CaiBbrMil^ lOasSr 

JOHN PICKERING, LL. D., Boston. 

WM. ALLEN, D. D.. President Bowdoln College, Me. 

J. L. KINOa JSY. i X. D.. Professor LaUn, Yale Collegs, Goon. 

ALONZO POTTER, Professor Rhetoric, Union College, New York. 

C. A.NTHON, LL. D^ Professor Grsek and Latin, Columbia Colle^, N. Yoifc. 

J. P. CUSHINO. A. SL. President Hampden Sidney College, Va. 

JASPER ADAMS, D. D., President Charleston Collet, S. a . 

ALONZa CHURCHED. D., President University ofOeoigia. 

PHILIP LINDSEY, D. D., President Nashville University, Teon. 

EDWAR9 BEECHES, A. M., President Dlinois College. 



«.<-. S. DcpoHcaAu, LL. D., Philadelphia, says:— I have examined with 
great pleasure and attention Worcester's Prononnchig and Explanatory Dictionary 
of the EnffUsh Language. It contains many valuable improvemeau on other 
wwks of tne same kin^ which makes me consider it as the best Parlor Diction- 
ary BOW extant. I have introduced It into my femUy, and will not fail to recom- 
mend it to my friends on every occasion. 

Hbctob HoMPBiUiT, D. D., President of St. John's College, Annapolis, Md., 
remarlcs :— Worcester's Dictionary is in our schools; and I should bs g^ to see 
it adopted everywliere. I find it exceedingly convenient and useful. • 

RoBLBY DuMoXiiaoM, M. D., Professor in the University of Maryland, abserrss: 
"—l have examined this Diaionary with care, and am ranch pleased with tlie plan 
and execution. I can have no hesitation in awarding to it tne merit of being the 
best adapted to the end in view of any that I have examined. It is, In other words, 
the best portable " Pronouncing ana Explanatory Dictionaiy *' that 1 have seen, 
and as such is deserving of extensive circulation. 

That a work of this kind was needed, no one who has atte&ded to the subject can 
doutM, ; and all who have examined Mr. Worcester's Dictionary, and uo competent 
iudges of Its mnrits, must be satisfied that much has iMon done to suppiv a well' 
known deficiency in regard to books of this dass. The explanations or the words 
are as exact and complete as could be expected in so small a compass ; and in the 
pronunciation of those concerning which orthoepists difibr, there are constsnt 
proofs of good judgment, and an ear. well trained in Uie art of distinipiishing diflfer- 
eiices between kindred sounds. It is, we believo, extending its circulation very 
widely, and we see no reason why it should not become the standard work of its 
kind. — American Monthly Remew. 

This dictionary has been republished in London ; and in a notice, in " Tait'e 
Edinburgh Majgaxine," of a specimen of it, >t is stated that " if the work possess 
the sterling ment of the specimen before us, it will go fer to supersede most othen 
at present m common use." 

No specimen, as is well known by sll who have used this Dictionary, would gira 
too fevorable an impression of its completeness and correctness.— Scieel Journal 
^Foreign Perioaieai Literature 

WoBossTB&'s CoMPBBBBMsrvB DiOTio2iaBT.--This work has been so lonsf beibra 
the public that it has assumed in many circles ths cliaracter of a standard book of 
reference. The edition just published presents as full a view of the details of the 
English language, ss at present constituted, as csn well be compiled. Great labor 
appean to nave Seen bestowed in explaining, in a clear and useful aianner, the 
proper pronynciation of the words contained in it, and in cases of doubt, the vari- 
ous opinions of differing authorities are given at length. Mr. Worcester is well 
known as a gentleman or great diligiBnce of research, and the roputatidn of his 
name would be a sufficient warrant of the accuracy of the book, which will be fully 
maintained by ttie closest examination. The dictionary not only contains words of 
standard authority as English, but words of reeent or doubtful character, and most 
of those which have beeii transplantsd from foreign language , and not yet nata- 
mixed, the oriain of all such belnc carefully stated.— Bos/on Daily Adverlieer. 
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SCHOOL BOOKS, PUBLISHED BY JENKS, PALMER & CO., BOSTON 
IMPROVED SERIES OF READING BOOKS. 




WORCESTER'S PRIMER, or First Book, 72 pages, 18mo. 

WORCESTER'S SECOND BOOK, for Reading and SpeUing, leSpagea, 12rx>. 

WORCESTER'S INTRODUCTION TO THIW) BOOK, with Rules and Instntflioiw, 

^^2&4 D&?6S 13ino 
WORCEStSi'S third BOOK, for Reading and SpeUing, with Rulea ami Instmc- 

ti ona tor avoiding common errors, 288 pages, lano. 
WDRUESTER'S FOIUITH BOOK, for Beading, with Rules and Instructions, 486 

pages, 12mo. 

The above Saries of R^adin^ Books, by the Rev. Samuel Worcester, was the first to 
introduce Rules and Instructions fi>r avoiding errors in reading, in connection with 
Lessons for practice. The plan has met with the approval of the friends of Educa% 
tion, aa tlM demand for tlie worlcs has evinced. 

The books have recently (1846) been Enlarged and Improved by the Insertion of Exer- 
ciaes in Enunciation, Articulation, Pronunciation, oc, arranged upon the indue* 
tive or gradual plan, prepared by Mr. William Russell, author of Russell's Elocutionist, 
and adapted to the wants and capacities of pupils using tlie several books. 

The series now contains a complete systematic analysia of the princlpleaof distinct, 
correct and graceful reading. It is thorough in its plan and full in its explanations ; 
the principles clear and easy for the.teaciier to impart and the pupil to comprehend, 
— and thua School Reading is made a Study rather than a mere routine. 

Throughout the Series such questions are asked and directions given and urged homo, 
to the comprehension of the pupil, aa will induce habits of reading correctly, and point 
out errors and incorrect practicee, thus riving the scholar an opportunity of acquiring 
as full a knowledge of the principles and practice of good reaaug from the Mrles, as 
can be acquired durinc the usual period or school instruction. 

The moral tone of the selecticms is unquestioned. The Scriptures ara the stan^brd. 
The style of the pieces is elevated and pure, and the affections are appealed to in the 
Lessons, which bein^ in part descriptive of rural and other natural scenery and objects. 
Information of a vaned, useful ana pleasing kind in communicated, while pieces of a 
warlike tendency have been excluded. 

The books are printed on ^ood paper, substantially bound, and are furnished at as low 
rates as any of the less meritorious works; They are in extensive use In nearly all 
parts of the United States. 7%e enlarged and improved editiona may be uaed tiher- 
ever the pTtviouBedUumeare^ae no alteration ha$ been made in the reading keeone, 

Reeommendaiione of t/e e^ove eeries. 

George B. Emerson, Esq., an eminent teacher of Boston, connected with Dr. Potter, 
as author of the " School and Schoolmaster," remarks In a letter to the Publishers : 

" Ever since I became acquainted with Mr. Worcester's books, they have seemed to 
me better adapted, than any other series that has come to my knowledge, to the capa- 
cities and wants both of leamenr and teachors of Elementary Schools. They are not, 
like most other readers, mere compilations : to a great extent they are original. 
. ^' The remarks to teachers, the notices of errors to be avoided, and the questions to 
aid the understandigg of the learner, sre all of groat value; but what is oifor greater, 
is the elevated moral tone which pervarl«t these lessons, fitting them not only to exer- 
cise the mind and communicate thn art of reading, but to do much for that better 
^d usually nsgl'icted part of education, the formation ef the moral character, and the 
education of the moral aiKx:tions." 

And. in regard to the Introduction to the Third Book, just puhUshed, Mr. Emenon 
adds, " I weicomo this as on addition to an invaluable series." 

In a letter received by ihepuhUshers, Mr.Wm. Russell, TeacheroTElocutfon, remarks, 
" I consider thom the best adapted of any to youthful readers. They are more simple 
In matter and style, anrt more fnteresiing to children, than any other that I have tried, 
and finely suited, in pertiralar, to maternal instruction at home. 

" They are, further, rxceliently adapted to the improvement of young readen in 
articulation and pronuncfavtion, as many prevailing errors are carefully indicated in 
them. The sentiments unbodied in these booka are such as parents would wish to 
have inculcated dbring the early part of life." 

[From Ebeoezer Bailey, Author of the "Young Ladies' Qaae Book," and "Firal 

Lessons In Algebra."] 

"I hare uaed Worcester's aeriM of Reading Books In my school ever sfaice thfy 
were published, and regard them as among the moet valuable works of the kind." 
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SCHOOL BOOKS, PUBLISHED BY JENKS, PALMER & CO., BOSTON. 
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lirORC£STER*S RfiABHtfO BOOKS. 

[fteiii Jodnim Bates, Jr., Eaq., Oriiieij[nl of the Brimmer Gfunmar Scboal, 

Boston.] 

In a letter dated April 9, 18i7, Mr. B. layii,^ 

« I have examfned widi much -care Worceiter't Beriet ef Iteadint BoolOt 
wMcb you had the politenets to send me. . 
** I tbiak tbe«n moet admirably adapled to oar Common BehoOls. 

** The iileeee eeleeted are Judicioiie and approprUite, and such as viU seecir» 
• the attention and interest of tlie scholar. 

** The pTan of the series I like much, and think H imbodies «]t that if neeee- 
svy to make good readers. 

•<The last three books I think the best I have erer seen. Thev contahi 
a complete, systematic analysis of the principles of Elocotion, ana I think 
will, upon examlnataon, be extensively and deeenredly used in our Common 
Schools.*' 

A writer in the Massaebasetts Common Bc^pol Jourwd remarks, for.teachint 
reading, ** Worcester's Books seem to possess as high claims as any othen.^ 
*< And among the highest recobiraendations of the series, are tb^ useflil hints 
.and notes that accompany each lesson." 

[Fh>m Ambrose Wellington, Principal of the Smith School, Boston.] 

•* Worcester^ Beading Books have been used in the school under my charge 
for sereral months post. I consider them decidedly superior to any other hooka 
of the Icind that I have examined.*' 

JfyrU li), 1847. 

[From the Bev. P. J. Vertegan, Rresideivt of the Ftenlty of St. Louis UniTsnity.] 

"At your request I have examined Woreeeter's Be^ng Books. The whole 
series ie worthy, in my opinion, of the litenu/ rsputatlon of the author. The plan 
which he has adopted, and the mittt« which he has embedied in tlie books, are 
admirably adapted^ I thinlc, to ihe proficiency of those who devote themselves to 
the important branches of spelling and reading with propriety. I deem this seriss 
a valuaMe ac(}uiBiUon for our schools, and hope that it will receive the patronage 
of all who are enffa^red in the humble but highly meritorious task of teaching youth 
the elemenu of En^sh literature." 

St. Zouii, June 22d, 1840. 

[From the Jonmal of Education. 1 

"The author of this invaluable little manual (the Primer) has done more fx the 
health and the happiness, as well as the intelleclual improvement, of infant learners, 
and for the relief and aid of mothers, than if he had published an octavo volume on 
the philosophy of instruction, or on the duties of mothers. Instead of formally 
discussing his method, (which aj^wars to ua decidedly the best iver offered to the 
public,) we will furnish some extracts Icom the work itseU^ which will serve to 
gi ve an idea nf the spirit of the idso. 

" A work like this, which so happily addresses itself to the very elements of 
infantine thonglit aisl feeling, it woiud be idle to praise^ The book carries within 
itself its best recommendation io a parent's heart." 

(From lbs Brooklyn (N. Y.) Advocate and Nassau Gazette.] 

" We have examined these books attentively, and cannot rofrahi from expressing 
our sincere conviction that they are every way worthy of patronage. 
" Worcester's Fourth Book should be in the hands of ev«ry adult in the coontiy." 

I have devoted some time to the etaminatfon of Worcester's.Rsading Book*, and 
can truly say tiiat 1 have been highlv gnaified with the general plan and execution. 
I am especially pleased with the Third Book of the series, and dkrabt whether there 
is anything better, for the placs it was designed to fill, in the English lapguage. 

Colehu(er, Ct, J. R. ARNOLD. 

From an examination of the works of Mr. WorcestiBr, I fieely concur with the 
remarks of Mr. Arnold, and would lecommend their intzodncUon into the schools 
of the town. M. fiUBUnf. 

Berlin, Ct., Aeademjf, 
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